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RAPID~ACTION ELECTRONIC COMPUTER OF THE USSR ACADEMY OF SCIENCES . )
YAGKETIC MEMORY DEVICE
by
Z. A. Pavlikov

\

Preface

This issue from the Series "BESM" was written on the basishﬂf the -
materials used in designing the magnetic memory device (HMD);'ior ’
the rapid—action electronic computing machine of the USSR Academy of
Sciences, and was also based on data from its operation.

The whole process of the construction of the MMD can be divided
into three stages: 1st, 1951, projection and erection of the mockup
for experimental purposes; 2nd, April to December, 1952, projection
and building of the MMD and putting it into operationj 3rd, improving
the MMD in the process of experimental operation.

In the first stage, the work was carried out in the group of
engineer K. S. Nbslukhovski&, by the engineers A. S. Fedorov and L. i.
Orlov. In the second stage, engineers, K. S. Neslukhovskiy, L. A.
Orlov, V. F. Petrov, M. V. Tyapkin, A. S. Fedorov and the author took
part in the work.

All the work in the construction of the MMD was carried out in
accordance with the data and under the direct supervision of the chief
designer of the EESM, Academician S..A. lebedev.

The improvement of the MMD in the process of operation during the

course of 1954 was done by the author together with Engineer X, V.

*For meaning of this and most subsequent abbreviations, see "sbbreviated
Symbols” list at beginning of translation (Translation EBditor).
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Tyapkin., As a rasult of circuit simplification, the number of electron
tubes was reduced from 1,900 to 700, with a simultaneous increass in
the dependability of the circuit's operation.
' In this issue, a description is given of the MMD which has been
in regular operatipn since 1954.

The circuits, as well as the standard electron units cf the MMD,

are presented in the supplements, and explanation of the abbreviated

symbols used in the text is given.®

*Translation Editor's Note: Supplement of symbols was transferred to
front of translation, was expanded, and English conventions were
-added.,.
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ABBREVIATED SYMBOLS

As .In As In
Original . Translation ) Meaning

AT Al first address of command code

AL A2 second address of command code

A3 A3 third address of command code
first address of Memory Command Unit
second address of Memory Command Unit
third address of Memory Command Unit
receipt of code, in the cells of the unit
of Local Control of the Commands, from the
cells of the A3MCU
receipt of the code, in-the cells of the
Central Control of Commands unit, from
the A3MCU cells
memory unit of commands
high-speed electronic computer
valve, standard unit of the BESK

Codes' Input and Output Unit on the
magnetic memory device's drum

Codes! Input and Output Unit on magnetic
., memory device.'n tape

VAD Valve and Amplifier with Delay, standard
unit of the BESM

IMD Internal Memory Device
BY EX emission of number

BUM3Y ERMD Emission of Number from the Magnetic
Memory Device

*Original- Russian abbreviations have been converted to English letter—
ing 1) to match the full English meanings and 2) to facilitate final
copying of translation. (Translation Bditor).

—_— - -1-
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Tz

Generator of Control Pulses
Generator of Single Pulses

Diode Potential unit, standard BESM unit

o e crve—————
—— e e TR T

Diode Master Device

Amplifier with Exchangeable delay; standard
HERSM unit

"Remembering” operating in the IMD
"Remembering® code "1"

"Remembering" code "O"

Pulse of Completion of Operation

Tth ;ulu )

40th ;)'ulu

potential Inverter, standard BESM unit
Pulse of Coincidence Solution

Pulse of Coi;zcidence

Pulse of Reading

Cathode repsater on 6II3tube, standard BESU
unit

Cathode repeater on SHE tube, standard BESM
unit

Commtator 1, 2

Commtator of groups or Xagnetic Drum
Commtator of Magnetic Tape
Commitator of Magnetic Drum Track
Commutator of Operation .

Code Bars

Cods Bars of Address
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P | Taps

II... 4 Tapes of Magnetic Memory Device

M . Multivibrator

" . Magnetic Drum
Magnetic Tape
Hagnetic Memory Device
Command for Recourse to the MMD
Command Permitting Start of Codes' Exchange
Yagnetic Memory Device using Drum
Magnetic Memory Device using Tape
Local Control of Commands
Local Control of Operations
Transmission of Command's Address

Transmission of Address Code from cells
of AIMCU to the CBA

Transmission of Address Code from cells
of A2MCU to the CBA

Transmission of Address Code from cells
of A3MCU to the CBA

Transmission of Command's Address from cells
of ICC unit to the CRA

‘Transmission of Command's Address from cells
of CCC unit to the CBA

Receipt of Command
Con.trol Board
Control Board of MDD

1st Register of Address of MMD

-3-
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2nd Register of Address of MMD

Memory Device on Elesctro~acoustic mercury
tubes

Solution of Coincidence

Solution of Coincidence on Magnetic Tapes
Solution of Coincidence on Magnetic Drum
Solution of Coincidence on MMD

Solution of Coincidence on INMD

Circuit of Coincidence

Operation of Reading from IMD

Operation of Reading from DMD

Potential of "coinoidence”

Synchronizing Pulses from Magnetic Drum
Synchronizing Pulses

Synochronizing Pulses of Drum

Counter Synchronizing Pulses

Counter of Track Number Coincidence
Counter of Code RNumber Coincidence
Counter 40 of MMDD or MMDT

Prigger, standard BESY unit
Trigger of Drum

Recording Trigger

‘Recording and Reading Triggef
Recording Pulse Trigger

Trigger Control Memory Device
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Tape Trigger
Rewinding Trigger

Drive Trigger

Coinciden;ze Solution ‘I‘rigge:;'
Coincidence Solution Trigger (Drum)
Coincidence Solution Trigger (Tape)
Goincidence 'i‘riggor

Control Trigger

Control Trigger of Tape

Trigger for Setting 2nd Address
Number Trigger

Control of Commands

Control of D

Control of ¥MD on Drum

Control of 1MD on Tape
Control .of Operations
Recording Amplifier

Amplifier of Pulses to be Recorded on
Magnetic Drum

Amplifier of Pulses to be Recorded on
Magnetic Tape

Amplifier of "1" Pulses
Amplifier of "O" Pulses
Amplifier of Pulses, Read from Magnetic Drum

Amplifier of Pulses, Read from Magnetic Tape

Setting of cell in ™0™ position

-5~
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yrI* S"1®  Setting of cell in "1" position

?'O'BSCH SMO"BESM Setting of all BESM Elements in "O"™ position
b Adelitca 4 S"0"DMD Setting of cells of DMD in "O" position
FTO"M3Y. S"0"MMD Setting of cells of UMD in "O" position

Y O TYASM SMO"CTA2M  "O" Setting of Control Trigger of Receipt
of Address in 2nd Registers of MUD Address

y oIy ‘sronce Setting of Central Control Cells in "O"
position

J*I"WK S"1vICC Setting of Code "1" in Cells of LCC unit

YTITTYEM s"1"CT2U "1" Setting of Control Trigger of Receipt of
Address in 2nd Registers of MMD Addrsss

Y*I*IVK srincce Setting of Code "1" in Cells of Central
* Control of Commands

S Shapcr; standard BESM unit

cc Central Confcrol

ccc Cantral Control of Commands
CCOp Central Control of Operations

eN1nLCCC Addition of a Unit to Code in Cells of
. ICC unit .

Tr1%CC Addition of a Unit to the Code in Cells of
CCQ or ICC unit -

C-SP1 Counter of SP of one Number

Counter of mumber within llmits of one track
of mgnntic drum

:Countor of magnetio drum tracks; it computes
- * ocodes for the magnetic tape (continua.t:.on of
“the: c-r.mz) .
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CHAPTER I

.General Part

1.  PURPOSE AND BASIC PARAMETERS OF THE MAGNETIC MEMORY DEVICE

The magnetic memory device (MMD) is an external memory device
of the h;gh speed electronic computing machine of the USSR Academy
of Sciences (BESM). It is intended to expand the capabity of the
internal memory device (IMD), and also to make deductions from the
computational results. o

In the EESM, two types of the MMD are used: (a) a contimuously
revolving drum covered by a thin layer of ferromagnetic material
(D), (b) four magneic-tape recorders of the B-2-52A type, equipped
with a magnetic tape that is connected whenever it is needed (oT1) .

The drum is designed for a memory of 5,120 codes (5 groups of
1,024 codes, each group having a capacity equal to that of the o,
and each of the magnetic tapes for a memory of 25 to 30,000 codes.

The capacity of the MDD is determined by the dimen;ions of the
drum surface and the permissible compactm;ss of the recording, i.e.,
the capacity of the magnetic drum is limited. The capacity of the
MDT depends only on the length of the tape and can sasily be in-
creased.

The rather large capacity of the magnetic drum and the magnetic
tape, used as a memory device, creates greater convenience in program-
ming and greatly expands the range of problems solvable on the EESM.

Direct exchange of codes between drums and magnetic ta;)es was not

provided for, All the operations of transferring codes from drums to
E 3
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magnetic tapes are done only through the IMD.
The recording of the codes on the drum and on the magnetic tapes

is accomplished in the process of the BESM's operation. These may

be the results of computations, definite programs, or even data from
the input unit. The recording (or computa.tion) of the codes on the
drum is done for expediency with whole groups at once. This reduces

the time loss in waiting for codes. When the drum turns at 750 rpm,

the average time for getting to the proper place on the magnetic

coating under the magnetic head amouﬁts to 40 millisec. The conse-

quent selection (or recording) takes place with a speed of 800 numbers
- per second. -

In c;ntrast to other devices of the BESM, the meémory devices on
the magnetic drum and tapes are desiéned on the consecutive principle,
i.,e., the recording and cgmputation of the codes is done consecutively,
step by step.*

The convarsioﬂ of the codes (parallel into consecutive in record-
ing on the MMD and consecutive into parallel in computation) takes
place in the receiving register of the arithmetical device of the BESM.

For convenienée in preventive checking of the magnetic memory

device, the control panel of the MMD is used.

In the greater part of the circuit of the slectronic automatic

¥On the 6.5 millimeter standard magnetic tapes used in the EESM,

- parallel recording is in general impossible., Some increase in the
rapid action during the operation of the exchange of codes between the
MDD and the MMD can be obtained, but only at the expense of consider-
able increase in size of the equipment and a lowering of the dependa-
bility of the work. Therefore the use of the parallel principle for
the MMDD does not prove feasible. a e

.
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equipment, standard ﬁnits are employed, used in the EESM and described

by V. A. Zimin in his book, "High Speed Electronic Computing Machine.

Standard Units", (Publishing Office of the USSR Academy of Sciences,

1952) *. .
A lead-in device on perforated tape is directly ‘connected with

the 1D unit, which uses the automatic equipment of the IMDT and is
jntended for the feeding of programs into the internal memory '
device.

Thus, the MMD consists of

Magnetic drum, designed constructively in the form of a separate
unit; ' .

Four apparatuses for recording on magnetic tape ( B-2-52A
magnetic-tape recorders)

‘ Input unit and output of codes onto the magnetic tapes;
Coritrol unit of the MMD; o
Input device on perforated tapej

Control panel of the MMD.
2. THE LAYOUT OF THE MAGNETIC MEMORY DZVICE (0m)

The following basic units (Fig. 1) are in the assembly of the MMD:
Drum MD, covered with a thin coating of magnetic material
(ferromagnetic lacquer) for storing the codes recorded on it and

processing the colution of a problem on the BESM¥¥;

~

#The principles of the circuits'of the standard units and specifi-
cations of the equipment are given in supplement Fo. 1.

5
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Magnetio heads,;oach of which corresponds to a track on the
surface of the drum are located over the contimuously revolving
drumsg ]

The input unit and the output of the codes onto the drum (c10U)
for the recording and reading of tﬁe cod;s from the given tracks of
the drumj )

The device on magnetic tapes MT for storing the codes recorded
on them at the time of the operation of the BESM, and for extracting
from it the final results of the problem solved; this device is
designed in the form of separate magnetic-tape recorderé, in each
of which there is an attachment (for transporting the éapes) and
magnetic heads: recording, reproducing and erasingj

The input device on perforated tape PT for primary introduction
Bf the programs into the IMD of the BESMj this dewvice comprises a
separate unit consisting of a tape~-transporting mechanism and a

photoelectric transmitters

An input and output device onto the magnetic tapes, and also an

output of the codes from the perforated tape (C10U-t) for recording
and reading the. codes from a given magnetic tape or reading the ~odes
from the perforated tape;

Commtation unit (BK) for selecting a given path of the magnetic

drum of a given magnetic-tape recorder when converting to the mag- -

netic tapes

##The magnetic coating of the drum is similar in its properties to
Zhe coating of the magnetic tape, type C, used for sound recording.

6;;‘_.. N _._\>',,A .-

—_—

ral
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Fig. 1. Layout of the Magnetic Memory Device (MuD)

Unit of counters and address register (BSR); the computers serve
for computation of the synchronizing pulses and the number of intro-
duced and'extracted codes when converting to MMD, and the register
for interval storing of the address codes on the drum or tape when
converting to MMDj

The control unit of the magnetic memory device (cMMD) is connect~

ed directly with the control of .'the BESM, and controls the exchange
of codes between the IMD and MMDj ‘

The conirol board (CB) makes the adjustiment of the MMD easier,
and makes it possible to effect preventative checks of iis work when
disconnected from the BESM.

Besides the units of the MMD enumerater, for conversion of the
codes from the parallel to ser:i:es in recording and from series to
para.llel‘ in reading, there is used (as a displaceable register) a

1
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memory unit of the second number (BZ2Ch)* of the arithmetical device
BESM.

3. MAGNETIC RECORDIRNG

One of the basic advantages of the memory devide with magnetic
recording is that of the great capacity with a comparatively little
amount of equipment and unlimited time of storing the codes without
periodical renewal (recording) of the signals. The recorded codes
are preserved even under conditions of connecting in a calculating

machine, and external action is required to erase the recorded data.

In the process of magnetic recording, the magnetic material is

moving in relation taq the gap of the magnetic head. The latter is

a specially designed electromagnet, through the winding of which flows
the current of the signal being recorded. Each of the elementary
particles of the magnetic material passing under the play of the re-
cording head is magnetized in accordance with the magnitude of the
current of the signal which flows in a giien moment through the wind-
ing of the head. This magnetic condi;ion is preserved even after

the. elementary particles go past the head. The means for.remembering
in this case proves to be the change in the intensity of the residual
magnetism in the small volume of the magnetic material.

In reading (playhack), the magnetic material is displaced with

relation to the reproducing head which is similar in design to the

*Here, et passim. in translation, certain abbreviations are given in
original lettering, for lack of English meaning (Translation Editor).

_— 8
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recording one., A part of the magnetic flux from that particle of mag-
netic material which finds itself in

immediste proximity to the gap circu-

lates through the core of the head.
The change in time of the flux produces
an emf in the head wiﬁdings.

In recording and reading a binary
code, it is not required that the out-—

put voltage repeat precisely the form

of the recording signal. It is quite
sufficient that the system dependably

Fig. 2. Hysteresis Loop

of the Magnetic Material distinguish two possible conditions of

magnetic material,

In Fig. 2, a hysteresis loop of the megnetic material is present-
ed, Point Q corresponds to the unmagnetized condition of the material,
and points A and B, to the positive and negative signs of the residual
magnetic induction,

Before the operation, the materiel is magnetized positively to the
condition of saturation, i.e., by the curve OA1A, roint O is trans-
ferreﬁ to point A, It is sufficient to create a negative magnetic
field near the proper sector of the coating in order for the magnetic
condition of this sector to be transferred by the curve AB,3B to

1
point B. We conventionally assume the positively magnetized state

1
of the material to be zero, and the negatively magnetized as the

unit "1"; then every elementary particle of the megnetic coating
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will become a memory cell with two stable states, "O" and "1". It is
easy to see that in order to get the state "1" it is sufficient to

create a negative magnetic field, Ho’ and to get the state "O", a

field +H° is nesded. Independently of the previous condition of a
given particle, it will be changed over correspondingly to the state
"1™ or "O“, . ‘

The memory of data on the magnetic coating consists basically of
three processes: erasing, recording and reading recorded material.

The erasing is done for destroying the previously recorded data
and putting the magnetic material into the initial state necessary
for new recording.

The erasing may consist either of complete demagnetization, or
complete magnetization to the point of saturation of the magnetic
material. During such erasing, the saturation of the wmagnetic
material is attained b& means of direct current. For this, the
moving magnetic coating (medium) is put into a sufficiently intense
magnetic field. The erasing head which creates this field consists of
an elactromagnet fed by direct current.

The demagnetizing of the magnetic material can be accomplished by
arasing with an alternating current. On each of the elementary parti-

cles of the magnetic material, an alternating magnetic field arises,

whose intensity is reduced to zero after a large number of changes. In

“order for the demagnetization of a given part to be accomplished

rapidly, the erasing magnetic field should alternate with high fre-

quency, but in doing this it may turn out that the penetration of the

—_—

— ‘ " 10
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erasing field into the magnetic material is insufficient for com-

rlete eradication of the previous signals.

The use of high frequency

demagnetization in sound record-—

ing insures the expansion of the

dynamic range to 55 or 60 db.

For memory devices of calculating

machines, such a wide dynamic Fig. 3. Oscillogram of the Re-
production of Impulses

range is not required. Therefore

left part of the curve, recording;
in this case one can erase with right part, remainder after erasing

direct current.

In erasing recordings of pulses which possess high frequency of
sequence by means of demagnetization of the carrier with the use of
an alternating magnetic field, it is necessary to use a frequency
considerably higher than the frequency of the sequence of the pulses.

However, the obtaining of a magnetic field of the required magnitude

is quite difficult,

With the method of recording usually used in the MMD at two
levels on the tapes (MMDT), erasing is done with the use of a constant
magnetic field produced in the gap by a special erasing head.

In the memory device on the magnetic drum, it is often required
to erase only one of a series of pulses, and this brought about the
pulse method of erasing (recording of code "O") with the application
of a constant field by means of an antiphase superimposition of the

erasing pulse on the recording.

11
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As a zero level (code "O") one uses constant saturation of the
material. Recording of the pulse of code "1" is done by means of
a local remagnetization of an elementary particle of the magnetic
coating, for which a field is created in the opposite direction to
that of the original magnetization.,

Erasing (recording code "O" in place of code "1") iz done by
pulses which reduce the magnetic coating to the original stats of sat-
uiation.‘

If one pulss is erased with the aid of another and both are of
equal. length and amplitude, complete erasing d?es not take place,

Fig. 3 shows an Bscillogram of the reproduction of a recorded pulse and
the residual part after erasing.

The magnetic field over the slot of the recording head has the
maximum intensity within the slot; on the edges, its intensity falls
off smoothly (during contactless recording on the drum).

It the intensity within the slot is équal to the intensity of
saturation, intensities will be considerably less at the edges.
Therefore when eraging a pulse by use of enother pulse, the middle part
of the magnetized particle of the magnetic coating will be brought by
the erasing pulse to saturation, whereas the edges of the erased part-

icle are almost unchanged. As a result, there remains on the coating

the unerased part of the recording in the form of two .pulses located

in isolation one from the other at a distance equal approximately to thé
length of the recorded pulses, Inasmuch as the residual pulses

in erasing are obtained as a result of the low intensity of the

LR
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field on the edges of a given particle of the recording, it is expedient
to produce pulses of greater length than in recording. In this connect-
tion, it is necessary that the leading edge of the erasing pulse be
delayed with relation to the trailing edge of the recorded one.

The volume of recording devices equipped with a magnetic coating

depends on the geometrical dimensions of the coating and the permissible
density of the recording per unit of its surface.¥* Density of the
recording in turn depends on the parameters
of the magnetic recording channel (para-
meters of the head, characteristics of the
coating, gap between the head and the
magnetic coating). The working frequency
of the magnetic memory device is deter-—
mined by two factors: the density of the
recording and the speed of the carrier
motion.
As experience shows, the use of
contact recording at great speeds leads
Fig. 4. Oscillograms to considerable heating and abrasure of
of Reproduced Impulses, Re—

corded at Different Fre- working surfaces, heads, and magnetic
quencies.

coating, Therefore when working with a
a~ at £ = 6 keps;
5—- at £ 33 keps. rate of movement of the coating at 4 to

5 m/sec and higher, it is necessary to

¥By density of the recording, one understands the maximum possible number
of pulses recorded on a unit of length of the magnetic coating.

13
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set the gap. Its magnitude should be as small as possible since an
increase in gap shafpiy lessens the signal ouiput during computation
and decreases the permissible density of the recording as well,

" As a rule, the gap size is limited by the possibilities of the

mechanical system (vibration in the bearings, and temperature changes).

In the magnetic drum of the BESM builf in 1952 by the All-Union

Institute of Sound ‘Recording, the vibration in the bearings amounted to
5 - 8 microns. Besides, the materials of which the device was.made were
selected withous taking temperature compersation into account. For
these rsasons the size of the air gap between the heads and the mag-
netic covering was set at 40 - 50 microns,

In Fig. 4, oscillograms are shown of reproduced pulses after the
amplifier, which were recorded at different frequencies, *

let us clarify what it is that limits the maximum mumber of
pulses for a unit of length of the magnetic covering., With an in-
crease in the number of pulses recorded rer unit of length of the coat~
ing, the superimposition of pulse on pulse takes place, With the over—
lapping of pulses, some particles of the magnetic coating will be
subjected (in time) to the action of two magnetizing fields. Ehe mag-

netic condition of the coating will be determined by a large field.

4s a result of the limiting width of the head slot, the recorded
pulses on reproduction will be neutralized, and the magnetic flow in

the head will resemble that shown in Fig. 5, from which one can see

*Ambiguity of this sentence also occurs in original (Editor).

—_—
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that the steepness of the characteristic curve is lessenéd, This.

leads to a decrease in the amplitude of the reproduced signals.
It has beeh confirmed experimentally that the superimposition

of the time characteristic is permissible at a level not greater than

0.2 of the maximum magnitude.
The impulse on the magnetic coating is differentiated in re-

production and has the form shown in Fig. 6.

t

Fig. 5. Form of the Result- Fig. 6. Form of the Signal
ing Voltage of & Reproduced Read from the Magnetic Head
Pulse in the Case of Record- of the Drum,

ing with Overlapping. .
a, with less density of re-
cording; b, with high density.

Ordjinarily, in reproduction,.one—half of the pulse is cut off
and at the output of the amplifying device, one gets a pulse in
unipolar form.

On the basis of what is stated above, the density selected for
recording on the magnetic drum was selected at about 3 pulses for
1 mm.

The required length of the pulse of recérding depends on the
speed of motion of the magnetic coating, the width of the slot of

-
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the recording head, the characteristics of the material of the mag-

netic coating, the gap between the head and the magnetic covering,
eto.

The determination of the length of the recording pulse by the
computation method proved to be difficult. For the recording device

described, the length of the recording pulse of the drum was select-

ed experimentally. The optimum pulse proved to be equal to 7.5

microsec.

With a length of recording pulse of 5 microseconds or less,

the amplitude of the signals read was already noticeably reduced;
with a length greater than 10 microseconds, the amplitude of the
signals read also begins to decrease on account of the overlapping

of the recorded pulses.
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CHAPTER II
Magnetic-~Drum Memory Device (MMDD)

1, MAGNETIC DRUM (MD)

The basic element of the MMDD is the drum (Fig. 7) with a dia-
meter of 300 mm and a length of 270 mm, covered with a thin coat-
ing of ferromagnetic material, Along the generatrix of the drum,
there is placed a row of recording and reproducing magnetic heads
spaced 40 to 60 microns from the magnetic coating. The heads with
closed magnetic c¢ircuits each have two windings running counter to
each other (Fig. 8). Depending on which winding a pulse of electiric
current falls into, the particle of the magnetic coating near the
operative gap of the head will be magnetigzed positively or nega-

tively, i.e., it is put into the position "O" or "1".

oo S
=
i
i
|

T

»

. @6 ST
Pig. 7. Magnetic Drum

The same heads serve for reading from the magnetic drum. When

7
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a magnetized pariicle of the coating passes under the head, an emf

E= k~%$

where ¢ is ths magnetic flux oreated in ths magnstic circuit of the

is produced.

head by the magnetic layer of the drum and k is the coefficient of
proportionality.

At the moment when an elementary particle passes under the head,
with the latter in the state "1", there is induced in the windings
of the head a potential (Fig. 9), its amplitude being several tens
of a millivolt,

T

Fig. 8. Circuit of the Re- Fig. 9. Form of the Imr.lse

cording and Reproducing Mag-— of Voltages or: the Reproducing

netic Head Signal in the Windings of the
Hea.d.

a in lst wind.ing; 'b in 2nd winding

The total number of heads is 84, eighty of them being for codes,
two synohrom.zing and two reserves. The code heads are divided

into five groups of sixteen ea.ch. " The record.ing a.ncl the reading of

- thé namer.:.cal codes is possible, both within the lim:.ts of one path
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(64 numbors), as well as n‘th transition ‘from one pat‘h to another -
within the limits of one- group (1024 numbers) 'I‘he heads are ©
arranged in ‘L'wo pa:rallel units w:.th 42 in ea.ch. The heads are
somewhat displaced with respect to each other along the generatrir -
of the d...um, as a result of which the heads are arranged in stag=
gered order,. a.nd each head has its own track. On the track o_f\ one
of the synchronizing heads there are recorded the synchronizing_
pulses of the drum (SP-D), which determine the frequency of the
device's work. On tht—e -;a;h of the other synchronizing head, .there
is recorded the pulse which determines the beginning of the SP-D
reading. . . . -
The calculation of the SP-D corresponds to the calculation of
the angular displacements of the drum By knowing the nun'ber of
the SP~D which have passed since the beginning of the calculation,

one can determine the place on the drum which in a given moment is

under the head.

The maximum number of pulses on the circumference of the drum

is 2,560 (with a recording density of 3 pulses for 1 mm). Th
number of code pulses along ‘the generat£ix (i.e.,*ﬁhe‘numbo; of
code tracks is 80. In this way, ih; drum capacity amounts to
204,800 binary digits, which corresponds to 5,120 40 step binary
nmumbers, The drum turns at 750 rpm. The linear speed is 13 n/hec.
The maximum time for awaiting the first figure is equal to the time
of one revolution of the drum, 80 m/sec. The average waiting time
is 40 millisec. The 40 step numerical codes can be arranged on the
drum by two methodss . o

— Lo g
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&+ All code steps are recorded or read simultaneocusly

(parallel method);

b. The number is recorded on one path, s&tep after step.

After £illing one path, the recording is transferred to the next one

(consecutive method).
The time for seleciing a number tsel in the first method is 30-
A4 sec, and in the second, 1200 «sec. Formerly, as the operative '

memory device of the BESM, a memcry device was used based on electro-

acoustic mercury tubes (MDM) with a maximum time of waiting for the

selected code of 640/1, sec.,

The time for selection of a number on the d.'rum should be greater
than the time of waiting for the mumber from the opera'tive memory
device. Therefore for working with the MDY, the parallel method of
recording and readj.ng on the MMDD was generally impossible, At
present, the operative memory device of the BESH (DD) is designed
on the basis of electron tubes, and the time of selecting a nux;xber
from the IMD amounts to 10 Msec (at a working frequency of the HEESM
of 400 kcps). This makes it possible to select a code from the IMD
in the parallel method of working of the MMDD.

For most of thg »pro'blems. solvable on the EESM, the average
number of codes for one turn of the drum generally equals 200 or 250,
With the consecutive method, the time nece's.salty‘ for recording
or reading the codes amounts to 360 millis;c. of tﬁis, 40 millisec.
(time of a half turn of the drum) will be the average time of wait-

ing, and 320 m:i_.lliseg.__will be required for consecutive reading of

- = - Ll -
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of one track *,.ba'kes up 80 millisoc:

- \

four tracks, since the reading

By the parallel method, the time of the operation of the exchange

of codes is considerably shoriened. The time required for reading

250 numbers is 47.5 millisec. Of this 40 millisec, is spent in wait-
ing for the code and 7.5 millisec. directly for ’ché éicli&nge of
codes, i.e., with the parallel method, the exchange of code takes
Place in little more than one-eighth of the time. '

However, on the rapid-acti’on BESY, as a whole, the use of the
parallel method has little significance., For the most of the
typical problems solvable on the BESM, the time of e;changs of codes
with the drum makes up 8 to 10% of the whole. With the parallel
method, this time could be about 1%.- Thus the rapid action of the
BESY would be increased by 7 to 9%, but the use of th; parallel
method would require considerably more equipment, The number of
tubes would be” about doubled. For each dischange s it ‘would be nec-
essary to have a separate reading amplifier and two recording
amplifiers (recording code "O" and code "1"), For connecting with
the BESK 40 times as many input and output tube elements would be
required, On the standard 6,5-millimeter magnetic tapes used in the
BESM, the parallel  method of recording and reading would be altogether
impossible, Therefore, for the work of the MMDD and MMDT, onse
would have to use different methods, which unconditionally would
complicate the logic of the control circuit's operation, and lead
to additional increase in size of the equipment.

Besides, with the parallel method of operating the drum, in the

21
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case of mechanical breakdown of one track or one head, the capacity

of the drum would be cut in half at once. With the consecutive

method, howsver, damage to the coating of one track on the MB will
reduce its capacity only by 1.25% altogether.

On the basis of the reasons which have been explained, the con-
secutive method of operation has been accepted for the device des-

oribed.

2. CODE INPUT AND OUTPUT DEVICE ON THE DRUM (CIOU)

The CIOU device for the input and output of codes on the given

tracks of the magnetic drum and for the input of the codes stored

on the drum, consists of:

Recording amplifiers AR-MD (two amplifiers for each group for
rooording'the codes "O" and "1"); .

Reading amplifiers AP-UD (one ampiifier to a group);

Rectifiers, type V(b), for the recording amplifiers;

Reotifiers, type V (standard unit BE2SM) for the feading amplifierss

Diodes for selecting the tracks in the reading channel, type Dv
(one diode for each drum head);

Track-selecting diodes in the recording channel, type Da "(stand-
ard unit of the BESM). The number of diodes for fecording is equal
"to twice the number of magnetic drum heads, since the codes "O" and
"1l" are recorded through each head.

‘ ’Trackrsélecting converters, 16 units (in accordance with the

mumber of tracks in one group).
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In agreement with the number of

heads, the surface of the drum has 80

tracks, which are divided into 5 groups
with 16 tracks each. The selection of a
given track in recording and reading is

accomplished in two steps: selection of

vy

JOOC
XXX

-2001  tiad

Fig. 10, Amplifier of the Fig. 11. Diagram Showing the

Recording of the Codes on Principles of the Circuit of

the Drum AR-MD the Amplifier AR-MD

the given tracks in all five groups and selection of the given group.
Before taking up the consideration of the working of the circuit

of the CIOU, let us dwell briefly on the nonstandard elements used

in the MMDD.

The recording amplifier AR-MD (Figs. 10 and 11), mounted on a

standard two-way takedown frame, consists of a single-cascade ampli-
fier on a powerful GU-50 pentode. A transformer is connected with

16 secondary windings to the anode circuit of the tube in accordance

23
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with the number of tracks in a group.

Normally, the AR-MD tube is closed on the control grid by a volt-
age of 100 v relative to the cathode. In recording, a positive pulse
passes to the grid with an amplitude of 120 v and a duration of 7.5
4+ 8ec., which opens the tube and produces a voltage pulse in the

secondary winding,

Fig. 12, Amplifier of Code Reading from the Drum AP-MD

The Reading Amplifier, AP-MD (Figs. 12 and 13) with four cascades
on two double triodes, is mounted on a standard one-way dismountable
frame. The first two cascades are assembled on the 6H9C (6N9S)* tube

and work in class A, The third and fourth cascades are the shaping

#Tube designations in parentheses are translations (Translation Editor).

24
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ones and are designed on.the 6H8C (6N8S) tube. The third cascads " - -

works on the system of deep cutoff and does not let" through para-

sitic pulses whicg.remain on the drum after recording "O" in place
of code "1"., By regulating the voltage on the grid of the third
tube, the sensitivity of the amplifier can be changed within broad
limits., 'The fourth cascade works with the zero ‘displacement on the
grid, limiting at the expense of the cutoff, the pulses ;hich pass
to it. The output of the amplifier is passed directly to the third
grid of the valve tube onto the control grid of which the strobe
impulses pass. From the output of the valve in reading each unit
code there is given out a shaped impulée which is standard for the

EESM,

vr,t[" = - = 'III? )

Fig., 13, Principles of the Circuit of the AP-MD Amplifier

In designing the amplifier, attention was paid to the time of the
amortization of the cireuit., After recording is finished on a given

track, at the time of which signals of some tenths of a volt entor 1o

25
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input of the amplifier, the command for the reading of the same group

may followat once., In reading, signals of an amplitude of tenths of
a millivolt paa.s onto the input of the a.mpl'ifier. The minimum time
between the finishing of the recordinz and the beginning of the read-
.ing in the given case can be 150 to 200 icsec. It is clear that dur-
ing this time the amplifier must completely ;regenerate its capacity
for amplifying weak signals, From these considerations, the time

conatants of the transition circuits are taken as being very small

(of the order of 20/4860.),

_ o oy dpeiek
Fig. 14. Schematic Oircuit of the Fig. 15. Scheme of the Con-
Valve to the Amplifiers of Record- necting of the Diodes Dv of
ing V(v) [B(4)]- Path Selection in Reading

The Valve* for the Recording Amplifiers V(b) (Fig. 14) is dis-
tinguisned from the standard valves of the type V only by the para-
meters of its input ecircuit and the transformer designed for undis-

torted emission of square impulses of a length of lo/u sec.

.-The Reading Selection Diodes serve to select a given track with-

*_Tragglator's note: valve tube orv rectifier,

26
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in the limits of a group in the opération of reading from the mag-' .

netic drum. A simplified outline of the circuit of the unit Dv

and an example of its connection are shown in Fig. 15. The rumber

of diodes in the reading selection in the group is equal to the
number of heads, i.e., sixteen. A
All the diodes of a given group are connected by %he anodes,
onto which, throygh the resistance Rl, DC + 15 v, is fed. Through
the dividing capacitance Cl from the anodéé of the diodes, the sig-
nals to be read are taken and they pass to the input of the AP-MD.
The cathodes of the diodes, through the resistances R = 15 k(, are
connected to the anodes of the tubes of the inverters of the track
selection. The confrol by the converters of the selection of the
tracks at the output is effected from the commtator of the paths.
The signals from the respective magnetic
heads (from the recording windings of

code "1"), pass onto the cathodes of the

diode through the dividing capacitance, C.

The Invertertég the Track Selection

ID (Fig. 16) is designed on the tetrode
6P3S, connected by the triode. The

cathode of the tube is connected with the

Fig. 16. Schematic Cir-~ ground. The voltage from the commutator
cuit of the Converter of .

the Path Selection of the paths passes onto the control
grid through the divider Bl-Rz. The resistances of the divider are

selected in such a way that in selecting the output bar of the

27
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commutator, the voltage on the control g8rid equals zero and the tube

is open and represents comparatively low resistance (1.5—2 kw).

The voltage on the anode of the converter falls to 7—10 v.

With the output bar of the commtator not selected, a negative
voltage is produced on the grid of the tube, which is sufficient to
black out the tube completely.

The change of the resistance of the tube and the voltage on its
anode is used for control of the recording and reading diodes,
depending on the control potential from the output of the commutator.

The selecting diodes corresponding to the tracks of the CIOU are
oonnected to the anodes of the conductance tubes., A voltage of

—300 v passes onto the tube through the anode resistance R. = 100 kuj,

3

In this, on the anode of the open inverter, owing to a drop in

the voltage on R3, there remain 7—10 v, but on the anodes of the

remaining 15 inverters, —250—260 v. °
3. OFERATION OF THE CIOU DEVICE IN RECORDING AND READING

In Fig, 17 there is shown the schematic cimcuit of one channel of
the CIOU in recording code "1".% The high potential from commutator
No. 1 passes through the divider onto the control grid of the tube

3
is opened, and its resistance is sharply lessened. The high potential

L of the invertér, which corresponds to a 8iven path. The tube L3

from the output of commutator Ho. 2 opens the recording valve of a

.8iven group. In Fig. 17 this potential Passes onto the third grid,

‘ - *The arrangement for connecting up the remaining channels is analogous,

©o.- 280 41
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vos.

Ll.- The pulse passes to the valves of -the recording amplifiers for
code "1" or code "O", depending on the code from the control unit,

From the recording valve V(b) the amplified pulse -passes. to the in—

‘.put of the amplifier for recording (onto the control grid 1‘2)' From
the secondary winding of the transformer, a pulse is passed to the
windings of the magnetic heads. Inio the circuit of the secondary
windings of tl}e transformer, the diodes are connected which are
controlled by the potentials of the track selection inverters,

The recording pulse of gurrent passes tb:rough the winding of the

08 I8 -8

¥ gan

e

Om baun?

AW - i - - 18
Fig. 17. Schematic Circuit of Charmel of ’CIOU'
during Recording of Code "1™
magnetic head only in the presence of two conditions:

a. The inverter tube which goes into the circuit of a given wind-

ing should be openg

b. There should be a voltage pulse on the secondary winding of the

trensformer of the recording amplifier of the drum head connected
with the given winding.,
29

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/01 : CIA-RDP81-01043R004200060001-4



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/01 : CIA-RDP81-01043R004200060001-4

T T i CA b gt b ghnny et e § bmbrimer s e g b o @a

Both conditions are fulfilled simltaneously only for one head
of all those on the drum, and by virtue of this the selection of a
certain track and the recording of a given code are accomplisho%..
The diodes connected between the secondary windings of the trans-
formers of the UZiB and the anodes of the conductance tubes fulfill
the function of dividing elements., The dividing is necessary because
onto one tube of the converter there are comnected ten secondary wind-
ings of the transformers of the AR-MD (ﬁvo from each group of the
MD, one from AP"1" and one from AP"O"),

In reading, the magnetic head operates on the circuit shown in

) Fig:. 180

[ nfopape
m 122

———————e s

Fig. 18, Circuit of the Channel of CIOU in Reading
. (R = resistance; C = ca.pa.cl*ba.nce)

The- pulses »read Afrom the heads pass to the reading amplifier
thraugh the cliod;s. The reamg‘ ;.mpiifier alone is used for} all
. heads of the group.' The choice of the required head is a.ccomplished
. with. the aid of the reading diodes, the number of which in the group

. :!.s oqual to the number of heads, i.e., 16. -Onto the combined anodes

oi the diodes there is J.ed a constant set 'by a voluage of ;15.v.

3oﬁ
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The cathodes of the diodes are connected up through the resistances

Rl to the anodes of the inverters of track selection. As shown above,
on the anode of an unselected inverter, there is a potential of 250-
260 v. This means that the diodes of the unselected tracks will be
closed, since the potential of the cathode is higher than that of the
anode, and they will not let the pulses to be read pass from the mag-
netic head to the input of the amplifier., On the anode of the select-

ed inverter, the potential equals 7-10 v. Therefore, the diode of the

selected track will be open and the pulses from the selected head
will go to the input of the reading amplifier.

The circuit described accomplishes the selection of the track
within the group. Amplifying and shaping pulses from the output of
USch (YCY) pass onto the grid of the third valve V;, but strobe

pulses pass onto the control grid of this valve.

Fig. 19. Oscillogram of Pulses
1. Read (code ") after amplifier; 2. strobe impulse

Fig. 19 shows an oscillogram of pulses passing to the input Vl.
When pulses passing from the output of V; coincide, a signal is
emitted.
Standard pulses shaped in this was pass from the output of Vl to
3
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the valve 72, on which, through the control by a third gria, t'ho

selection is made of the required grouﬁ in reading. The control

potential on V2 passes from the commutator group——commutator No.
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CHAPTER III

Memory Device Using Magnetic Tapes
(aT)

1. MAGNETIC TAPE AND MAGNETIC HEADS

The use of magnetic tape as a memory element of the MMD is based
on the known property of magnetic material, that of being capable of
preserving two stable states. For recording and storing codes on the

tapes in the MMD, one uses standard magnetic tape, type C.

Fig. 20, Magnetic Heads DUMG~1 (Z¥YMI'-I)
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Fig. 21, System for Arrangement of Magnetic Codes on Magnetic Tape

The recording of pulses on tape and their reading is accomplish-
ed by the magnetic heads shown in Fig. 20. In contrast to ordinary
sound recording, the magnetic heads used in the magnetic memory
device are two-channel ones, i.e.,, in one unit of the heads, there
are grouped two independent universal heads, separated by a mag—
netic screen, One of them is used for recording and reading the
synchronlzing pulses; the other is for recording and reading the

33
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code pulses, Since recording on a magnetic tape is done consecu-—

Powte wnd o 4 ota

tively (step after step), a picture of the recording is obtained

s

as shown in Fig. 21.

For erasing, one uses a special erasing head (Fig. 22), located
in front of the universal head (as the tape moves). When current is
supplied to the windings of this head, both tracks are prepared
(erased) at once for recording (SP and code).

The magnetic heads developed by the All-Union Institute for
Sound Recording have the following specifications:

Recording and reproducing heads: Type DUMG-1lj Material 80 NKhS;

number of windings, 700 x 23 working gap,'ZQ/u; tail gap, 108/L;-”

wiring, PEV (/798), 0.1 mm2; gain, 3 mm; amplitude of signal
emitted, 10—15 mvj

Erasing head: Type SGj material 80NKhS; number of windings, .
500 x 23 working gap, 0.5 mmj wiring PEShO, 0.15 mm2; inductivity,
90 ma. -

Fig. 22. Magnetic Erasing Head, Type SG

In reading the signals recorded on the tape, the magnetized par-
ticles of the carrier pass under the slit of the magnetic head and
induce an emf in it, whose magnitude is expressed by the general

34
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formula stated above,

E-k%—?

In order to get a greater output from the heads, it is necessary

to increase the %%, i.e., in the final analysis, the magnitude AB and

Fig. 23. Type B-2-52 Magnetic-recording Apparatus

the speed of movement of the carrier. However, on the one hand, the
1imit of increase of AB is the saturation of the magnetic tape, 1t
is therefore important to have the tape at a sufficiently high speed,
and, on the other hand, there exists a limit recording density
(maximum number of pulses for 1 mm length.of tape) at which it is
s8til1l possible to distinguish two adjacent pulses. A further
increase in the number of pulses per unit length of the carrier
causes overlapping of the magnetized elements. A permissible record-
ing density is 15 to 20 pulses per 1 mm of length. The recording
density on the MMDT is 8 pulses per mm, which insures a completely
dependable recording.

The magnetic recording apparatus, type B-2-52A (Fig. 23), was
designed by the Institute of Sound Recording for MMDT, and provides
a tape feed speed of 2 m/seo, which has a working sequence frequency

35
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of pulses of 16 kops.
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Pig. 24. Block Diagram of Recording and Reproducing System
1, code head; 2, head SI; 3, erasing head; 4, recording
amplifier; 5, reading amplifier.
Fig. 24 shows a block diagram of the recording and reading system
with the recording amplifier AP, and the reading amplifier RA for iwo

channels in one apparatus.
2, ARBANGEMENT OF CODES ON THE TAPE

The recording of codes on the MMDT is done in the form of sep-
arate groups of figures, with intervals between ea.ch.group, which
js necessary for starting and stopping the tape (Fig. 25).

For each g"r’oup,. a definite number is adopted (code of the mumber
of the group). '}rhe, rumber of figures in each group can be arbitrary

" but must not be more than 1,024 (10 steps by the binary system of
computi’ng). ‘ - o

. The use, in the MMDT, of four magnetic recording apparatuses
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insures greater capacity for the memory d.evice. PR
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In the BESM, one operates with fn.gures and commanda whlch employ
39 steps of the binary system of computing. Therefore, the codes on -
the tape within the group are so arranged that on the first track,

the synchronization pulses are recorded’ (SI), and on the second, the

pulses of the code (Fig, 26).

TV :
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-Fig. 25. Diagram of the Arrangement of Groups of Rum‘bers
on Magnetic Tape.

For every 40 synchronizing pulses, there may be 39 corresponding
code pulses., The 40th pulse on the code track is not recorded.

Therefore, an interval is formed between the numbers which corre~

sponds to one synchronizing pulse. ~

For recording the code of a group number on the code track before
each group, one uses the first six pulses on the code track, and on

the synchronizing track, all 40 pulses are recorded in the code of

the group num’ber.

r—
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Fig. 26. Grouping Chart of the Codes ‘on Tape.

The time of the coasting and stopping of the tape is determined
by the time of the operation of the electromagnetic clutches of the
37
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drive (250 ;o 300 nilliaec.), which is the time .of their starting
(about 100 millisec.) and also the time of the speeding up and stop-
ping of the whirling (flywheel) masses of the reels on which the
ribbon is wound {about 100 millisec.). In this way, feeding the
current into the electromagnetic clutches amounts to 350 to 400
millisec., and the stopping time of the tape is correspondingly

about 200 millisec.
3. ADJUSTING THE MAGHETIC HEADS

To insure the working together of all the devices of magnetic
recording; i.e., to read on one magnetic tape recorder what is re-
corded on another, there are serious requirements for the magnetic
heads and their adjustment (regulation).

These requirements basically have to do with a careful prepara-
tion of the magnetic heads, and the precise alignment of the parallel
arrangement of the workiné gslots of all the heads, The working
gap of the magnetic head should not be curved; the working gaps of
the synchronizing and code heads should be in a straight line.

In working with a fape, considerable recording density (one
pulse for- 125 microns), and noncoincidence in time of one pulse with
respect to another should not exceed 10 %o 15 usec. Therefore, the

linear noncorrespondence of the working gap should not be more than

20 to 30 microns.

The lack of parallelness of the gaps causes a broadening of the

pulse in repraduction and a lowering of its amplitude through a lessen-
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D

ing of the speed of the magnetic fluz change under 'the worklng gap.

In view of this, for adjusting the heads on each appara‘tus, an
adjustable base is inserted on which the head is mou.nted. As can be

seen from Fig. 27, by turning the regulating screw, one can cha.nge

the position of the magnetic head slot with relation to the ‘ta.pe.

For adjusting the heads on one

apparatus, one records a whole series

of pulses of the code and the

synchronization at the working fre-—

quency, after which the tape with
the recording is placed on another Fige. 27. Device for Regulai-
ing the Position of the Slot
apparatus, the signals to be read of the Head Together with the
are amplified, and they are fed di- Head
rectly onto the plates of the oscilloscope, whereby the synchron:.zing
pulses go onto one plate and the code ones onto the opposite plate.
Scanning is also started from the gignals which are being read.
By a slight turn of the regu;l.ating screw, one gets coincidence or; the

oscilloscope screen of the code

pulses and the synchronizing pulses.

4. CONTROL OF THE STARTING OF THE

TAPE DRIVE

Fig. 28. Circuit for Connect- Fig. 28 shows the circuit for
ing up the Electromagnetic

Drives of the B~2-52A connecting up the electromagnetic
Apparatus

clutches of the drive of the B-2-52A

39
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apparatus,
In the apparatus prepared for starting "forward" the right and

left brake olutches MTP and MTL tighten up, for which a potential of

110 v is fed to the windings of these clutches through the resis-
tances Rl and R6. The® clutch of the working motion MV and the clutch
of. the rewinding are shut off. In starting the brake clutches of the
working stroke, it is necessary to shut off and feed the current to
the windings of the working motion MV through the resistance R3. In
stopping, one shuts off the clutch MV and the brake clutches tighten
up. For this purpose, a potential is supplied through the resis-
tances Ry and R6’

-In the apparatus prepared for rewinding, the brake clutches
tighten when a current is supplied to their windingé through the
resistances Rl and R5' o

For comnecting up the apparatus to the rewinding, it is nec-~
egsary to Qhut off the brake clutches and supply a current to the
clutch of the rewinding through the resistance R4.

In the process of operating the B-2-52A apparatus, it was nec-—
essary. to stop using thg electromagnetic brake clutches because of
their defective design. The time of operation of the brake clutches
was not constant, which more than once resulgéd in a slackening of the
brake clatches and frequent breaklng of the magnetlc tape. At the
present time, the braking is accompllshed by mechanlcal brakes (by

friction), and the clutches MTP.and MTL are always shut off., With

mechanical braking, the time of the coasting of the tape is somewhat
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greater, which is undesirable. However, cases of break:.ng the tape
during easy braking are rare, and this is very importan‘b since it
_:anreases the dependability of the work of the I.'IMDT. i

Flg. 29 shows the outline clrcult
of a connected-up relay controlling

the starting of the B-2-52A apparatus

drive.

The figure presents polarized

relays of the RP-T type.

wamz ' The starting relay is controlled
+187 Neg M2 ’

by a vol*‘hage from the anodes of the
N

triggers: "1"TL (tape trigger) and

non DT (drive trigger). Under the

condition of the triggers as shown,

MINE the relay operates and connects in a

—_—
tISE Tep MY

voltage of about 20 v from the divid-
Ko peae N4 £ o )
105/ l:;l er on the output contact of the relay

Fig. 29. Outline of the Cir- of the direction of winding REV, which
cuits of the Connecting up of

the Relays Which Control the has reversible contact. This relay
Starting of the Drive of the

Apparatus B-2-52A. is controlled by the voltages of the

triggers "1" DT and "O" TPer (rewinding trigger). Up to the command
"rewinding", the rewinding trigger is iz} condition of code "O%, the
relay RNV is relaxed and contacts are closed at point a. 4 low

potential is fed to the general conirol bar of the relays "forward"™:

Bos Ry Rg, RBg, and R9. Onto the second terminals of the control

41
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'indingl'Bf these relays, voltages from the output of commutator No.
2 (commtator of the number of the magnétic tape) are supplied
through resistances R = 6.8 kiloohms. When a high potential is
supplied from commutator No. 2, the corresponding relay operates,

the contacts are closed, a voltage of +115 is supplied to the clutch
for turning "forward" one of the magne%ic tape recorders, and the
gselected tape starts to move forward.

* On the command "rewind", the rewind trigger stops in the code "1"
position, the PNV relay operates and throws over contact at the point
b and a low potential from the divider is passed to the control bar
of'%he "rewind" relay.

The second terminals of the control windings by these relays are
also connected with the outputs of commtator No. 2 of the magnetic
tape number. Since the circuit through the‘wind%ng of the rewinding
relgy is closed, the relay, onto which a high voltage is passed from
the commtator, ope¥ates. A voltage of +115 v pésses through the
contacts onto the clutch "back". The tap; selected is started back
and rewinds.

' ‘The tape is stopped if the irigger of the drive DT is placed by

a command pulie in the position of code "O", Then thie relay RP by its
contacts breaks the.circuit of féé& of iow potential to the termin-
als of theiwiqdings of relays R1 to R7, and the circgit_thrgugh the
con%rol windinés of these relays will be interrupted. |

... For the  dévice based on the perforated tape PL, automatic rewind-

°i£é is:;;tvﬁrgvidé&.r'Thafgﬁarting of the perforated tape forward is

<= . “u
i} » *

IS
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For convenience iﬂ checking the magnetic tépe, pesidss the auto-
matic (command) st;rting, a manual connection 6: the drive in any
-direction with the aid of ; throw~over switch is prqyide@i(J

The circuit for connecting the throﬁhovpr switch or gomgutatqr
(Per M1) for the magnetic tape recorder No..1l is also shown in Fig.
29, In the operating position, +115 v passes through the tumbler onto
the throw-over switch at point a, and further onto the input con-
tacts of relays Ry and R2. When one of the relays is operating, the
voltage will b6 fed to the corresponding clutch for turning and the
tape is started. In the cese of manual throw~over of the reversible
contact at the point b or v, the potential of +115 v, passing the
contacts of the relay, will be fed directiy to the corresponding
clutch of the turning and it will start the tape forwar& or back,
depending on the position of the throw-over switch. In this case,
as seen from the circuit drawing, the controlling voltage is not fed
to the output contacts of the Rl and R2 relays. .In case even one of
these relays happens to be attracted, the voltage will not go to the

turning clutch. In this way the simultaneous feed of voltage to the

clutches for turning "forward" and "back™ will be blocked, which

would cause the magnetic tape to break.

5. DEVICE FOR INPUT AND OUTPUT OF CODES ON TAPES (CIOU-t)

The recording of codes on a magnetic tape and reading them from

the tape is effected through the unit of input and output of codes,
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CIOU-t., Besides the recording and the reading, with this unit the
selection of tape is accomplished, as well as the shaping of the
impulses¢ both for recording and reading.

The unit CIOU-t (Fig. 30) oconsists of the following elements:

Amplifiers of the recording of codes and synchronizing pulses of
the USp ( ¥Cm); .

Amplifiers of the reading of codes and synchronizié% pulses of the
USeh (¥Ca);

Shapers of ten microsecond puises for recording (single-movement
miltivibrators) M;

Valves, which simultaneously act as shapigg elements;

Relays for coupling of corresponding amplifiers to the windings
of the magnetic heads;

Auxiliary ocontrol tumbler. o

Tn the unit CIOU-t for four magnetic tape recorders, there is one
assembly of amplifiers: recording of cods, recording of synchronizing
;ulses, reading of code, and reading of synchronizing pulses. The
coupling of these 2mplifiers to the appropriate heads of the magnetic
tape recorders is done through the relays' contacts. The relays of
the amplifiers are also supplied with a voltage being delivered to the
clutches for turning the reels of the magnetic tape recorders. In
this way, simul%aheougly with the starting of the magnetic tape
forward of'Béckwérd, the héad:of a. given méghetic fape recorder is

.also coupled to the 1nput of the readlng amplifier of the output of

the recording amplifier, depending on the p031t10n of the inter;v
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Fig. 30. Outline Circuit of the CIOU-t Unit for Two Magnetic Tape
Recorders ° .

For each magnetic tape recorder in the circuit, one relay* is

assigned.
Simultaneously with the starting of the selected magnetic tape

depending on the n}mber of the

«

either relay Rl or Bz oper_ates,

maé-netic tape recorderss the
ting bar is analogous %o

*The éircuit in Fig. 30 is for two ¢
coupling of the remaining ones onto a uni

this circuit.
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magnstic head of the synchronizing pulses is coupled, assumes posi-
tion b, Through the contacts 3 and 1, the head of the selected
magnetic tape recorder becomes coupled to the common output bar,
and through it onto the reversible contact of the‘relay of record-
-ing and reading, Rs. )

In carrying out the "read" command, the H5 relay is released and
its contacts, 3 and 5, are closed. The syncﬁronization head of the
selected magnetic tape recorder will be éoupled to the input of the
amplifier reading the s&nchronizing pulses.

In carrying out the command, "recording"”, the R5 relay controlled
by the potential of the recording trigger,ooperates and closes con-
tacts 3 and 1., The magnetic head connects to the output of the re-~ .
cording amplifier of the synchronizing pulses. The other group of
contacts of the Ry or B, relays, through the contacts 9 and 7,
connects (in an analovOLs wey) the magnet1c head of this same mag—
netic tapo recorder to the input of the amplifier of the reading
code or the output of the amplifier of the recording code, depend-
ing on the nature of the operatioﬁ. .

In recording a code on pagnetio tape on which there is old re-
cording it is necessary first to demagnetize, "erase", the old code.
Bvery apparatus for this purpose has an "erasing“ magnetic head.

In thé.;peratioﬁ-"redording" a voltage o; +100 v.passes across the
contacts 14 and 12 of the relay R5, and further across the contacts
- of the R, or R2 relays through an additional re51stance onto the

1
winding of the era51ng head. Magnetic tape pulled under the slot
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of the head is demagnetized by a constant magnetic flux and thereby
old recording is "erased".

In the CIOU-t unit, nonstandard units AR-MT, AP-MT, and M are
used.

The Amplifier of Recording on the Uagnetic Tape, AR-MI (Fig. 31),
intended for feeding pulses into the magnetic head, is designed on the
tube 6Zh4 in the form of a single-cascade rheostat amplifier working
in class C. Onto its input there pass from the mltivibrator posi-
tive, square pulses with an amplitude of 50 fo 60 v and a duration
of 10 usec., From the output of the AR-MT onto the magnetic head,

there pass megative pulses of an amplitude of TO %o 80 v. In Fig.

32 there is shown an oscillogram of the pulses of recording on the
e

Fig. 31. Principles of the Fig. 32. Oscillogram of the Pulses
Cirouit of the AR-MT Ampli- of Recording from AR-MT on the Head
fier

head. In recording, the control potential, "mumber of the tape",

passes from the commutator No. 2 onto the third grid., By a high

potential (+100 v) the AR-MT is opened for passing the recording

pulse, When no application is made of the MMDT, as during the
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1

'dperation of "reading®, the third grid of the tube 62Zh4 is grounded .

and the tube is ocut off since a voltage of +100 v is fed to its

cathode.
) (-] 7

The Amplifier of Reading from the Tape, AP-MT (Fig. 33) is in-

tended for amplifying the signals received from the magnetic head in
reading from the magnetic tape.

The AP-MT is a three—cascade amplifier, designed on the tasis of
the 62Zh8, 6?&14, and 6Zh4 tubes. The third cascade is the shaping one
and at the same time the wvalve, controlled in accordance with the
third grid. In its construction, the thi:'d. cagcade is designed sep-
arately from the i;irst ones and is loqated in the iwo-tube unit
together with the tube of thet recording amplifie}.

Pulses which have a oc;mple_x form and a c}uratiqn of 25 to 30 psec
at a frequency of f;-om 0 to 16 k;.aps (16 keps is thg w%rking frequency
of the MMDT) and an .a.mplitude of 15 to 20 mv pass to the input of the
amplifier. There is no need for preci;e transmission, to the ampli-
fier, of the form of the signal to be amplified, since the pulse is
given the required form and duration in the shaping circuits., There-

foré, the frequency curve in the region of frequencies above 30 kcps

has a ra.ther steep slope.

.. The- :E:Lrst cascade. of 'che a.mpllfler, tube 6Z'n8 works in class A

et Wt PPN

) and has a. factor of a.mpliflca.tlon of a‘nout 50

From 'tho outpu“t; of the second cascade s des:.gnad on the bas:.s of

":-,L o et S LREC 2 '“\—.;4( Ba R [
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Tee, o
SR SR

‘o'f "l‘:he se‘cqhd casca.d.e',»_gyonld‘.ﬁbq

E;,uite high. To this end, the anode resis't‘ance RB‘ is fixea: compara- -
tively low (22 k-ohm), . .. i ) CoL :'i;‘..‘:. t

Since a puis; which has both a posi‘ti&e-and a negativé half passes ..
onto the first cascade, in the second cascade the posi"tive:;.:a.‘rt .:is .; : t’-~

cut off through & grid current and at its output there appears a posi-.

tive pulse of about 60 %o 70 v. R Ce .. Dol

(o e

7

—
/4

t —

Fige. 33, Principles of the Circuit of the Amplifier of Reading
from the Tape of the AP-MNT
The common factor of amplification of ‘the first two cascades is
around 2,000,

The third cascade is a shaping valve, designed on the basis of the

the BESM by the parameters of its

grid eircuit, changed in the direction

of increasing the constant of time,

.since after the second cascade, pulses

Fig. 34. Time Diagram of the of greater length (up to 25 /asec) pass
Shaping of the Retarded )

Pulse onto its input than onto the input of

B e e T S
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the standard valve. In order to avold a lowering of the pulses'
amplitude on the grid of the 1-3 tube, the.input capacitance is fixed
at 10,000 mmf, and the dissipation resistance at 10,000 ohm,

On the output of the third ocascade, due to the differentiating

action of the anode transformer, a pulse is obtained which is stand-

ard in amplitude and length.

Multivibrators M (see Fig. 30) are used in the unit CIOU-t as

shaping elements for obtaining square pulses of a length of 10 /LSBO,.
needed for recording signals on the magnetig tape. Besides, the
mltivibrator is used in other circuits of the conitrol of the MMD as

a circuit for retarding pulses. For this pulse, which needs to be
retarded, the multivibrator is started, and on its output there is
obtained a square pulse of the required length. This square pulse is
differentiated, and a pulse is used which is obtained with differentia-~
tion of the trailing edge. The time diagram of this process is pre-
sented in Fig. 34.

In Fig, 35 a representation is given of the principles of the
oircuit of the unit M. On the L, tube (6N8s), there is designed the
circuit of arsingle-kick multivibrator possessing great stability in
time retarding. The circuit 3803 serves as the timing one.

‘The starting of the mgltivibrator is done through diodes Ly

(6 x 61 by feeding through them positive starting pulses onto the

left half of tﬁg LQ‘tube,. To‘increase the resistance of the circuit

t6~d;§turbanqe§; Hbth‘diédes are normally closed by a voltage of +20,

which is_suppliod from the divider Rs-—Bé onto the cathodes of the

iy
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'tu'bes. Onto the a,nodes of L1 there paasea a potentia.l of ‘+12 v ‘
'!;h.roug}:; the dividers R1-B4 and BZ--R3 In this way, on, tha cathodes
of the dlodes, th-ere is obtained a voltage of +8 v, relative to the
anodes, and the tubes close to disturbances of an amplitude of less
than 8 v. The working signal, the amplitude of .which ‘ls 25 to_ 30 AL

.

is passed through by the diode onto the input of the L tube,

[ e S

° 7. /4 200/ 2 Nl

o — ———

F:Lg. 35. Principles of the Circuit of the Nonsiandard Unit, M

The tube Ly (6X8s) is used as a cathode repeater, which serves

for ampiifying the power of the generated signals, and insures the
stable operation of ~;;he' multivi‘bré.tor. 'fherefore, the shape and
length of the generated signals does. not depend on the magnitude and
character of the load.

On the tube I.3 (6N8), there is designed the shaping cell for

differentiating and amplifying the pulses in those cases where the N

unit is used as a unit for retardation of pulses. A positive, square

pulse of the duration of t, passes from the output of the L  tube onto

1 4
the differentiating circuit C6-R12; a negative pulse which corre-

RIS DRI 1 R ]
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sponds to the trailing edge of the square pulse, delayed (i.e., a

" 1’
passes to ﬂ? I.3 tube and is amplifieg. The right half of the 1,

negative pu.lao) relative to the starting pulse for the time %

3

tube is used as an amplifier with the transformer output, which

enables one to get pulses of any polarity, and sufficient amplitude.
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EPEN

CHAFTER IV "

. i a .
< - -

d Control of the ¥MD

CCiaTTATICN UNIT

aeigat

LY —— -

‘ The com.:uta{:i'on unit con;s,ists of two co;mutators, commtator. No,
1 (K1) and comrmtator No. 2 (K:2),

The commmutator No. 1 is the commutztor of the tracks on the drum’

(c1d), It serves for controlling the choice of the track within the -
group and hzs 16 outputs (in eccordance with the number‘ of tracks in the
group). '

Thé comzutator is cesigned on the diode circuit in accordance with
the princirle of shorting of circuits and represents the ordinary twom
stage discriminator for 16 outruts. To increase the trensmission, volt-

ages from the enodes of the triggers ere fed to the potential amplifiers

(type Ia, standard unit BESM),

The circuit of commutator No.‘ 1 is presented in Fig. 36.

Frpm the outputs of triggers Ty and T2 across the potential =a.mpii- ;
fiers of the la, the potentials "1® Tl’ "onTy, "It T,, and "O" T2 pass to
the diodes eand form the first group ;f the first stage of the diserimin-
ator, &Ls a result of the combination of the iaositions of triggers Ty
and Tz, any two diodes comnected by anodes to one ber, become cut off
in accordance with the cathode. One of the bars, 1, 2, 3, or 4, is under
high po‘bent;al +100 1'7. To each’ of these bars there are -coupled four
diodes of the second stage of the discriminator., For example,' to ber L

there are coupled diodes Dl’ DZ’ D3, and D 40 An é.na.llo_gous circuit of the

-

i
¢
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(-]

"second group or the first stage is formed by triggers T3 and T,, with

the potential amplifiers and diodes coupled to them, Depending on the
position of triggers Ty and TI,’ we always select (it is under a potential
of 4100 v) one of the bars, 1', 2!, 3', or 4'. In exactly the same vay,
four diodes of the second stage gf the discriminator are coupled to

sach o}.‘ these bars,

The diodes of the secand stage are so connected that ir one'of the
bars, 1, 2, 3, or 4, and one of the bars 1', 2%, 3' or 4', happens to be
under high poi':enti&l, then two diodes of the second stage of the dis-
criminator are always blocked, and one .of the 16 outputs of the discrim-~
inator (0000-1111) will be under high potential (+106 v). The tubes of
the inv.erters of the tracks, the purpose a%d operation of which are des~
cribed above (Chap. II, 2), are coupled to the output bars of the dis-
eriminator.

As an example, let us consider the case where code 1010 is on the
triggers T - T 4 (See Fig. 36), i.e., it is necessary to select the 10th
track of the drum, Under these circumstances, bar 2 of the first stage
of the discriminator and bar 2' of the second group of the first stage
of the discriminator will be under high potential, diodes 7 and 27 will
be blocked off, and the output bar 1010; 10th, will be selected.

The? remaining output bars of.: the discriminator will be under low
potential, about 430 v. On the output of the commtator (output of the
invertors of the ID tracks) the selected bar will be under a low potential,

+7—10 v, and the rest of the 15 bars, under a high potential, +250—

260 v. §

~.
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Commutator No. 2 serves to se].ect a cn.ven group on the magnet:!.c

. drum of the number of a magnet:.c tape recorder when using mac'netic tepe,

T T nciple of the ecircuit's design is the same as for commtetor No. 1.

' /24

o)

—
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- ¥,

10/
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"
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39|
=
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Fig, 36,

|

Outline Circuit o

<
b
!

O

!
1 Commutator

Comrmtator No. 2 is assembled in accordance with the single-stage

 circuit (Fig, 37 ).

.To insure a symmetrical load on the potential am-

plifiers of the Ia type, the discriminator is mounted on 8 outputs, but

only 5 of them are
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used,

55

Powerful cathode repeaters of the Ka type

@ 50-Yr 2014/04/01 : CIA-RDP81-01043R004200060001-4




Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/01 : CIA-RDP81-01043R004200060001-4

. (standard unit BESM) are mounted on the used output bars of the discrim-

inator., Control from commtator No, 2 is effected by a high potential

of $4100 v. On the unselected bars the potential is low (+30 v).
I
y 7

e -
o o

150 <

S

Fig. 37. Outline Gircuit of No. 2 Commutator

2. UNIT OF THE COUNTERS
. o ° '

The Binary Electronic Counters D serve to register the synchro-

nizing pulses on the magnetic drum and magnetic tape, and .also to re-
gister the number of codes on the drum tracks. In working with tape,
\

the counters register the number of codes in 'c.ne group.

. Counter No. 1l of the Synchrom.mg Pulses (c-sP1) fixes each 40th

pulse, which determines the end of one coﬁe , written or read from the

magne’i:ic drum or magnetic tape, or from the device of the input of the

perforated tape,
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To simplify the circuit of “the M!D] to every 39-step code received - -

in the BESH, there correépond, not 39, but 40 synchronizing pulses.

Besides fixing each 40th pulse, the C~-SP1 has an output of the 7th

pulse (I7) by which checking .(of the coincidence of the code to the
. ¢

number of the group read from the tape with the one given in the command)

is effected.

V.ot
.

The counter of the synchronizing pulses, a reguler binary counter

o with fe%dback, is.designed on standard units of the BESM (triggers and

valves) and germanium diodes.

: An outline of the counter of the synchronizing pulses is presented .

in Fig. 38. Here the T,—-T, triggers are coupled in accordance with the
g 16 P

computing circuit, i.e., so that each pulse, passing to the input of the

trigger, changes the condition of the latter to the opposite, throwing

the trigger over into the position of code "1l" if it had been in the

position of code "o", and vise versa, if the trigger had prev-iousiy

been in the position of code "1%,

| "

~—.)

2 /4

{3
% '/
7/ )

!

57

Fig. 38. Outline Circuit of No. 1 Counter of the Synchronizin'g Pulses
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As transference elements, standard valves Vi V2, V3, v 4 and V5
are used. From the output "O" of each trigger, the voltage gap is

differentiated and passes thx'-ough the amplifiers onto the computing

head of the trigger ;vf the following step, In the changeover of each
trigger of the lower step into the position of the code "O", there
appears a pulse of transfer into the i‘ollowin; higher step,

On conversion of the SP (synchronn.zing pulses) to 40 in the counter,
feedba.ck is introduced, brought about through valve V6 and diodes Dl
and D,. )

Every 4Oth pulse proceeds through valve Vg at the moment when the
triggers of the counter happen to be in the position of code lOldOO
(number 40 in the binary code), At this time, the valve V6 in accordance
with the potential input, is opened by the votential $100 v and emits
a pulse, which constitutes the 40th synchronizing -pulse retarded by
2.5 ) peS8C (there is enough of this time with reserve for changing the
condition of the counter's triggers after the 4Oth SI).

Since the C40 is designed on 6 triggers, which by binary icomputing
forn a system of computing by 64 times, it is necessary by each I40

(40th pulse) to set the counter in the initial position (position of

the code "O"), For this, the I40, through valve Vg, passes onto the
bar- of the setting "O" of the C40,

Setting the C40 in the vosition of c:.ode "oU is accomplished )
through i‘eeding a negative pulse to all outputs of the _Tl—‘T6 triggers,

through which they are set in the position of code "1", This same

ptiJ:_se; delayed for 0.8/4 sec is fed to. the input of the T setting into
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the position of code "O%,

In the changeover of I, into the position of code "O", a transfer

pulse passes onto the input of_ T25 T2, in changing to the position of
code "O", produces a pulse of transfer onto TB’ and so on until all
triggers of the 040 are set in the position of code nom, -

As shown sbove, besides the 4Oth pulse, in‘the C-SP1, there is also
an output for the 7th pulse (I7)., Each 7th synchronized pulse is given
out from the? outout of valve V7 of 'bize output controlled in accordance
with the input of the diode circuit of coincidence into the control
circuit of the MD, o

Counter No. 2 (C-MD2) in working with the MDD fixes the number of

the code. One can store 64 numbers on ome track of the drum; therefore,

the counter is intended for conversion to 64. °

When working with the MMDT or with perforated tape, the C-MD2
serves for recording and readi_ng. the code of the group's number and
computation of the guantity of numbers which it is necessary to record
on, or read from, the tape. ‘

¢« During recording‘e.nd reading of the code of the group!s number,

JFhe C-MD2 works on the system of register with shift until the C-SP1
emits the pulse 17, Ai‘::er receiving the I7 (7th pulse), the control
circuits of the MMDT connect the elements of the C-MD2 for working the
counter which registers the quantity of numbers in ‘l:he group.

An outline circuit of the C-MD2 is shown in Fig. 39,

The design of the C-MD2 for the system of compu{'.ing is analogous
to that of the C-SPl, and is distinguished from it only by the f.e\ct

) 59
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Fig, 39, Outline Circuit of No., 2 Oounter
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conversion. to 40 timea. . e - e
The C-}D2 has 6.steps (trigzers T;—Tg). As to step amplifiers of

the counter (they are really velves), this ﬁuiét:':on is performed by

velves V,, V28> Vags V305 Vgpp 20d V. In the systenm of computing,

onto the potentiel inputs of these velves there is fed a ﬁigh potential,

+100 v, "calculation", Onto the computing input of the trigger Iy,
there pass the pulses I40 from the output of C~-SPl, -

The pulses of transfer from step to s‘l;ep in computing are formed '
by the differentiation of the voltage jumps i‘1.'om' the triggers with
their subsequent amplification on the transfer valven,

Code "1" is put on the C-M].32 after the indication (by the No., 1
counter) of the succeeding number on the tape or the succeeding number
on the drum track,

A11 the outputs of the triggers of the ¢-MD2 az:e coupled to the
circuit of coincidence., The output pulse 64 ﬁ'on} the C-MD2 is taken
“across the valve V33 and passes onto the input of the ;ucceeding com~
puter, the C-MD3,

Setting the C-MD2 in the position of code "O" is effected by.the
feeding of the pulse through the valves Vl_7, v18’ Vm, V22, V25, and
Vog onto the inputs of the triggers Tl—ll‘é which stop in the position

of code "1", This same pulse, retarded by 2 r+sec passes through valve

V42 to the calculating input of the Trigger Ti, which, being shifted

' into the position of code "O", produces a transfer pulse onto the T

trigger. The latter is shifted into the position of code "O" passing
a
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Vi

a transfer pul_u onto the trigger T3, etc., until all the triggers of the

C-MD2 are in the position of code *0%,

¥hen working with magnetic or perforated tape, at the moment of
recording or reading the cods of the number of the group, the C-MD2
works as a register with shift.

By feeding a low control potential onto the bar “calculation®, th;a
computing circuits are broken. A high potential passes onto the potential
inputs of the displacefent valves .Vz--77 "ahift,

In the sender, there is used the circuit of shift from high steps to
low ones. The control of the shift is effected in accordance with two
eircuits going from the circuit of control of the MMD—-in accordance
with the potential circuit "shift®, a.m} the pulse circuit~—-shift- pulse
(s:tting the triggers T3—~T¢ in the position of code "),

;[n the operation "recording", the code of the group's rumber passes
through the valves ;long the commutation code bars of the address (CBA)
onto the trigger of the C-MD2., During this, the shift valves are open?-
ed by the control potential "shift". When the pulse is fed onto the

°
setting bar in "0* position of code, the triggers are shifted. On the
outputs of the triggers, which up to this time have been in the "1*
‘position of the code, there is formed a transfer pulse, which passes
throu%h ztetardaticn 'AY (t= 0.8/ sec) onto the _inp}xt o}‘ the setting of
code "1" of the succeed.?ng lower step (discharge). After each shift

" pulse,® ‘éhe ‘code fresent ox; the C-MD2 is shifted by one step in. the
dfiroction of. the lovng 'st_eps. {Lf‘cer six pulses of shift, the C-MD2 is

,

frgéd“.frqm the code of the group number. From the output of the cogle‘
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"1" of Tl, the potential passes 1nto the circuits of control of the KHDT

and depending on the position of this trigger pnlaes corresponding to

the code taken on the C-MD2 enter the circuit. -

‘\

In reading the code of the group number, the C-MDZ works by the shift
system as in recoré.ing. But in this case the code of t'l.z:“group number
passes to the C-MD2 at its highest step through valve 77{ After six

pulses of shift, the code of the group number is received on the C-MD2.

Counter No. 3 (C-MD3) is intended for counting the numbers of the

tracks within the limits of one zroup of a magnetic drum (see Fig. 36)
R o

and has 4 steps (for conversion into 16 times, the number of tracks in

N

a group).

The circuit design of the C-MD3 is analogous to those of the C-SFl

and C-MD2. In contrast to the C-SPl and C-MD2, which register respec-
tively the passing of the code and number of the codes on the track,
irrespective of whe.ther recourse is being had to the }MD or not, the.
C-MD3 works on the system of a counter only when exéﬁange of codes is
ta.ki—ng place directly, i.e., after coincidence of codes on the C«MD2 and
-registry of addresses., Up to the moment of coincidence, the computer
works as & register, the transfer valves are closed, and on tﬁe triggeri
there is the code of the current number of the track. Adding "41" to
the computer means transferring to the next consecutive track. m out~
puts of all discharges of the computer, both code %1% as well as code now
are connected with the circuit of coincidence where the code of the track
number on whic'l‘a recording or reading should cease is egualized. with the

‘code on the register of the second address of the RAZM.

" 63
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When working with magnetic and perforated tape, the circuit of the

C-MD3 becomes, as it wers, the continmuatiun of the circuit of the C-MD2

for counting the number of codes in theogroup. °

3. REGISTERS OF ADDRESSES BY THE MMD

° .
The register of the first address by the MMD (RAIM) serves, when

having recourse to the MMD, for intarval remembering of the code of the

° (-]
. first address. It is a unit consisting of cells of triggers and input

valves, onto the inputs of which there are connected commutation code
bars of addresses (CBA) of the BESM:

In accordance with the potential input, these valves are controlled
by a gate pulse of the RAIM* coming from the control circuit of the
BRSH. Onto their pulse inputs, there passses the address code from the
.AlHGU" and it sets the triggers of the corresponding discharges in
the "1" position of the code. _

The code passes onto triggers Tl-—T3 (see Fig. 37) through the 1n1n.1t
valves B1, By, and B3 from the CBA. This code determines the number of
the group on the magnetic drum, or the number of the magnetic tape re-
corder, to which recourse shall be had. The outputs of these triggers
work on the discriminator of the commutator described above, No. 2.

The code. from the CBA of the 9th discharge (see Fig.4l) passes through

the.valve' 757 onto the input of the trigger, TD, which determines the

sign for recourse to the magnet".ic drum. The code from the CBA of the

* *PAIM = Transmission of first address during recourse to MMD
**AIMCU- = ¥irst address of memory command unit
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8th step passel through the valve 759 and arrives at the input o‘f the -

trigger, T’l' which indicates tha'c the operation nhould be performed with
the tape. The 10th discharge of the CBA is coupled. to the ERT (Record~
ing and Reading Trigger) which ind:lcates the nature of the operation on .
the drum or the magnetic tape (record.mg or reading) '.I‘he cai of the
7th step is coupled through the va.lve Veo to the 1nyut of the trigger of
the rewinding (TRew). The position of this trigger determines the di-
rection of the turming of the magnetic tape recorder selocted.

Th; potentials from the outputs of the triggers TD, TT, RET, and
TRew are used in the control circuits of the MMD.

The register of the second address of the MMD (RA2M) serves as a
memory of the second address in excl.m.nging codes of the MMD with the
IMD or DMD, and is a 10-step one, in accordar;ce with the number of CBA
of the 3ESM. Each step of the Ra2M consists of a trigger and &n input
valve.

| In accordance with the potential inputs, the input valves are con-

trolled by the trigger which in turn controls the second addiress of the
D (TS24) to be found in the control circuit of the MMD. Corresponding
CBA steps of the BESM pass to the pulse inputs of- the valves. On the
command CR from the A2MCU, there pass to the triggers RA2M the code of
the address of the number of othe place (lst—Gth t}ischarge) and the
code of the track number (7th—10th discharge), from which the opera-
tion of exchange should be begun. In the command CPS, after the co-
incidence of the code position on the drum with the code on the.RAM
has occurred, and the operation of direct exchange of code has begun,

65 - : °
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" the RA2M stops in position =o%, By ths pulse of T7¢-2* out of the MMDD
control circuit from the A2MCU**, there is issued onto the RA2M the code
of the number of the position and the number of the track on which the

operation l_heu}d be finighed.

~

then working with the MMDT on the command CR onto the RA2M by the

CBA, there passes the address which detsrmines the code of the number of the
group coming in for recording or reading. On the command CPS by the pulse
TC-2 from the A2MCU onto tbe RA2M, the code is issued which indicates the

number of Tigures in a given group.
4. GCIRCUIT OF COINCIDENCE OF CODES (cc)

The purpose of the coincidence circuit (Fig. 4) is the lining up of

ths codes on the C-MD2 and C-MD3 counters with the codes on the second

register of adiress of the MMD

(RA2M) and signaling in case of

their coincidence. On.the out-
put, the coincidence circuit

supplies a potential (high or low),

dspending on the position of the Fig. 40. Diode Circuit of Coinci-
’ dence of Codes for One Discharge
corresponding triggers in the RAZM o

) . . I, coincidence; II, noncoincidence
and. on.the C-MD2 and C-MD3 counters.

F3

Thi: potential is-used in the circuite of the MMD control network.

o ‘L'he cC 1a dosigned on the resistances Rl = Rz =33 kiloohm and the

* TC-Z = the transmission of the second addr.esa
**A2MCU = second address on the memory command unit

’ + - 66
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e

. .

germa.niun diod.es N, DZ' D3, and Db of the DGTs-7? type Tho roliltmo ‘

B? is common for all discharges of the coincidence circuit. Thc nelection
of the magnitudes of the resistances R} =Rz and R3 19 conditioned. by tho
necessary magnituae of the Jump in voltage on the output of CC permuibh
‘for the tube with respect to current and time of the circuit's operation.

In the circuit of Fig. 40, I, a case is shown of coincidenco for one

discharge.

Both triggers, TRAZM and TSchSp, find themselves correspondingly in
identical position. Let us assume that a high potential on the outputs
corresponds to code "1". If on the TRA2M at the point "1" there is :
high potential of +100 v then at the point a t':he potential will also be
equal to +100 v, because of the great magnitude of the back resistance
of diode Dl‘ Consequently, the potential on the cathode of diode 113 is
equal to the potential on the anode D3. The current does not fiow through
the diode DB' Therefore on the output "1" of the TSchSp, the potential is
high and at the point b there will be the same potential. The direct re-
sistance of the diode constitutes a small amount in com;arison with the
resistance Rl' and practically all voltage at the point *1" will be
applied to the cat;xode of the. diode D-b' .

At the diode D“, the cathode and anode will be under equal potential,
Both dlodes Dy and Dy, will be blocked. Therefore drop in the voltage

on B3 is not produced and on the output of the CC there will be given out
& high potential.

°
~

Fig. 40, II shows a caee of noncoincidencs,

Let us assume that the Yriggers TRA2M end TSchSp are in different
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_positions. As is seen from Fig. 40, II, at the point g there will be high
potential, since in the positions of "1" on the TRA2M there is high

potential. The diode D3 iz shut off and does not let current through.

The cathode.of diode Dy is under low potential (low drop in voltage on the
trigger is 430 v). Conssquently, along the circuit with a voltage of the
source of current of 4100 v, through the resistances of the dlode D;, and
the cathode resistances of the tubes of the cathode repeater, a current

will flow. On the R3, a drop in voltage will occur, and from the output

of the circuit, a low potential will bs given out.

~

5. ELEMENTS OF THE MMD CONTROL CIRCUIT

In the operation of exchanging codes batween the MMD and an internal
memory device (IMD), the whole control of the BESM, beginning with the
moment of entry of the command pulse for solution of coincidence (SC) of
the MMD, which simultaneously stops the central control of the BESM, is
effected from the MMD. .

The circuit (gutline)‘ of control of the MMD presented in Fig. 41 is
composed basically from stanuard units of the BESM, Lriggers, valves, and
amplifiers with retardation of the type 3v. Besides the standard units,

in some ci_rcuits a3 an slectronic retarder, the multivibrator M is used.

The separate slements of the circuit have the following

' designations: ’ ) ter e
_Tsu—iri&er for setting the second address of the MMD. This serves

to-open the input valves of the RA2M on receiving the code from the A2MCU.

During the time of one ,recourse“to the MMD, the trigger TS2A twice controls
68:
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the receipt of the code on the EA2M. On the command CR from the central :

control of operation of the B¥SM, pulse 12 for the setting "1" of the

TS24 is give‘n out( and i_s retarded by l/l_sec. The trigger TSZ2A throu@k
tl.xe valve V38 is set in the position of code *1%, and "b; a high potentﬁ.al
it opens the input valves of tpe RA2N V35. e ) ‘ _ ‘ '
TI40—trigger of the 4Oth pulses. This sex;a.re;tes ‘th'e —exhl‘d.‘ of o;te )
code from the beginning of the following one during ret;our;e to the MMD.
To each code there correspond 40 synchronizing pulses (P), and the TILO
registers the passing of &ll 40 synchronizing pulses. The trigger finds
itself in the position of code "1" between the 4Oth and the first synchro-
nizing pulses. '
- The potential of the TI4O is used for giving out the control pulses
from the MMD into the BESM at the moment of exchange of codes.
CST--trigger for solving the coincidence of the tapes. This serves
to perzhit the beginning of the operation on the MMDT. The pulse I15TsU,
on the command CFS, stops the working of the central control of the BESM -- -
and sends to the MMD a pulse for solving the coincidence (SC). During
the operation "recording", a pulse of SC passes to thel. input of the multi-
vibrator H3 It is retarded long enough for the activation of the mag-
netic tape. Passing through the valve V32, it stops the SCH’l‘Iin the
position of code "1™, During the operation.of "reading® the CST stops in
the position of the code "1" a liftle sooner (retardation time M, is less
than M3), so that the work of the control circuit may begin with definite

anticipatica of the moment when the group go be read comes up to the mag-
[+]

notig head.

& -l
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On the register of the second address, there is received the codse

of the “number of the position on the drum whence the exchange of codes

should begin, or the cods of the group's number which should be recorded
or read from the niagixetic tape. ‘

At the moment of the pulse I10TsU from CCOP there passes to the input
of 737 the pulse of the setting “G" of the TS2A, and the latter is set in
the position of the code "0". o

On the command CPS after coincidence of the codes, the CT is shifted
into the’ position of the code "1, The jump in the voltage produced at

this moment 1- aifferentiatea ana fea to the inputs of the valves V. 36 and

Vi6e
Prom the input of V.. the pulse formed passes into the circuit U "0"
of the RA2K and puts the triggers of the RA2M in the position of code “0"
¥rom the input of Y36. a pulse passes to the input of TS2A and places
it in the pbsiti.on of code "1", By a high potential of the TS24, the in-
put valves of the RA2M are again opened. Thf';r same impulse, retarded by
2.5u8ec through F, (®,), is passed into the CCOp in the form of a com-
mand pulse of the TC-2 (intake of the second address) and produces the
passing to the CBA of the coue from the A2MCU. Onto the TA2M there passes
the code of ‘the number of the place on the magnetic drum wvhere the record-
ing or reading should stop. When recourse is had to the ta.pe on the RAZM
a code’ is received indicating the number of figures in the group. Fina.lly, ‘

the same pulse passix?g through the retarda.tion ZV15- puts the TS2A in the

— e . -

position of code "0%. e T b

“. The “potenf-i-al of the TRSpL is used for the changeover switching of
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the system of wb}ﬁng of the C-MD2. 1n recording or readi:ic tho\mm‘be-t “ﬁ

of the group on the tape, the C-MD2 is coupled in'aa a shift :gegiitér.

By the high potential "1" of the TRSpL, the shift valves V-7, (Fig. 39) - -7

are prepared for working on nghift". By i‘.he passing of the. ‘ghift pulses
through the valve V,q the potential of the TRSpL is also controlled.
Besides, the potential ™1" of the TRSpL, through valve 775, controls the
setting of the TUprl in the position of code Min, The TRSpL is set in
the position of code "O" througoh the valves Vpy and v22 by the pulse 17,
j.e., when the recording of the code of the group's number is being done,
and in reading, when the code of the group's number is received on the
triggers of the C-MD2. 1f the code of a group's nusber reed does not
coincide with the code on the RAZM, then coincidence does not take place,
and the reading of the codes of this group does not occur. In the inter-
val between the end of the skipped group and the beginning of the following
control pulse (IK), through the velve V3 the TRSpL will again be set in
the ;gosition o} code "1" and on the C-D2, there will be received the
code of the following group's number. In case of noncoincidence of codes,
the seeking out of the code of a group's number indicated on the BRAZM,
will continue. When, however, the code of the number of a group read
corresponds with the code oon the RA2M, the coincidénce circuit gives out
a high potential onto the valve V27. The pulse 17 sets the trigger TRSpL
in the position of code "0", and at the same time through the valve 728'
puts tixe TRSpB, the trigger for solving the coincide.nce of the drum, into
the position of code "1%.

From this moment, the circuit of control of the MMD for the drum and

72
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tapes works in identical faskion.

TUprl, the cor.v.trol trigger No. 1, is used only in working with tapes
for cutting in and diacorlnecting the output of the generator of lynchz:o-o
nizing pulses. Synchronizing pulses are fed contimiously onto the input
of the valve, 7?5. In the solution of the operation of exchange of codes
of the MZUl with the IMD, the valve V?S by a high potential "1" of the
TRSplL will be opened for potential input. Howover, the first synchronizing
pulse proceedflng through V75 will set the control triggsr Wo. 1 in ths

- position of code "1". The potential "1" of the TRprl controls the valve

Vj,»-through which the synchronizing pulses of the tape pass. Control of

the coupling in of a generator of synchronizing pulses is necessary in
order to have the first pulse from the generator emitted dependably.
Besides the use indicated, the TGprl is used in the circuit for controlling

the control pulses which proceed from the generator of control Dulses

(GCP) through the valves V73 and V?z*.

TBRSEB (CST), the trigger for solving coincidence on the drum, when
recourse is had to the drum, is set in the position of code n1n by a pulse
of the RSp of the MMD, through -the miltivibrator H2 and the valve VBO!
opened by the high potential of the drum (TD). From this moment, the
control circuit of the MMD is connected up for the operation of exchange

of codes between the M4D and IMD. Gl e

When.recourse is had to ,the'magnetic tape the TRSpB (CST) is used for

fixing the code of the group's number, In record.ing on the tape, the °

" '+« The operation of this unit is described in more detail below in
:-;chapter V.S. - N . .
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;when the group 8 number has alreauy been recorded on the magnet‘:ic tape,
‘in reading. however, the pulse goes through the’ '727 valve vhen the group' A
‘number read has coincided with the c:me on the ‘RA2M a.nd the \.c ha.s LS
‘emitted & high potentisl. 5 . -, i B
A;s in having recourse to the d.rum,.so' e.lvso when the‘t;pe il"’.u:'sedﬂ,:
the TRSpB is in the position of code "1 ta the finish of the operation,
and is set in the position of code “O* by the pulse U *0" of the MMD.
CT, the coincidence trigger, fixes the moments of the beginning and
end of the direct exchange of codes between the MMD and the IMD. Onto

the input of the V23 vdlve there pass continuously synchronizing pulses,

-retarded by 2.5 enec.

In having recourse to the masnetic drum the trig'ger TRSpB , by the
coincidence resolving pulse of the MMD 3s set in the position of code %12,
The trigger for fixing tke 40th pulses (TI40) is in the position of code
"1" between the 40th synchronizing pulse and the 1st synchronizing pulse
of the following code. Control in accordance with the potential input
of the valve V 23 is accomplished from the triggers TI40 and TRSpB. Con~-
sequently V23 will let pulse ty pass through after the passing through
of the code. This pulse passes through the valve Vo4 and sets the coin-
cidence trigger in the position of code "1 only in case of coincidence of
the codes on the regist:ar of the second address of the MMD and the com-
puters C-MD2 and C-MD3.

The v21+ valve controls the potential from th; output of the coinci-.
dence circuit. In shifting the coincidence t'rigger from the poa_ition of

74
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code "0* into the position of code "1", the potential gradient is differ-

entiated and a pulse is formed, which, through the valve V69 ce_tu the
trigger of the register of the second address in the pc.;sition of code *0O¥,
This same pulse passes through the valve V36 and retardation Zvlu (5914)'
boing. retarded (delayed) by 2 4 sec, and amplified by the shaper F, (SZ)
into the central control of the operations of the 3ESM as pulse TC~2
(receipt of the second address) causing the giving out to the code bars
of addreass (CBA) the code of the second address of ;;he memory command unit
(A2MCU) .

On the register of the second address of the MMD there is received
the code of the number of the track and tha code of the number of the .nlace
on the drum where the operation is to be finished. This same pulse of the
PA2, retarded by 2 wsec on the Zv15 (A.el5), after receipt of the code on
the register, will set the trigger for control of the second address
(TS24) in the position of code 0",

When recourse is had to the magnetic tape after recording and rea.ding-'
of the code of the group's number, the pulse I7, through the valve v21 and
further through the valve V26 in recording (or V27 in reading), sets the
trigger for solving the coincidence of the drum (TRSpB) in the "1* position
of the code. Conseq}uently, the following 40th synchronizing pulse, re-
tarded by the time ty, pa.sses through the valves V23 and V25 a.n;i sets the
coincidence trigger (CT) in the "1* position of the code.

Otherwisa, the work of the control circuit in the tape operation is

d.istinguiahed. from the work with the magnetic drum onlv dy the fact that

vith the pu.lse of the TC-” (receipt of the second. ad.dress) there vill ba
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of the place of fimshing the code, but the number of the codes in’ the
group, which it is necessary to record ;m the ma.gnef:ig f.a;pe. or to read
from the magnetic or perforated tape (during le:ad'-‘-in')"'- L

The control of the transmission of command pulse fro;:i the MMD is-
accomplished by the high potential "1* of the CT in reaa.ing. on the valve
V39 and in recording, on the Yalve vlJO’ wlE T Eoteno-

The emission of pulses of shift ontc the BZ2Ch of the BESM during the
operation of exchange of codes of the MMD with the IMD is accomplished
through the valve Vys. .

In the process of jclieiqpernf;}on of the exchange of codes, onto tha
computers C-‘X{DZ and C-MD3 (the latter fuuctions as if it were a continuation
of the C-MD2) in recording or reading one code, +"1" is impreased. When
the codes on the registcr of the second address, end of place on the drum
or number of codes in the group on tapes and on computers C-MD2 and C-MD3
coincide, the coincidence circuit will emit a high potential, which opens

the Vz 4 valve.

The synchronizing pulse, retardea by the time t;, rasses through the
valves Y23 and qu onto the cc;mputing input of the coincidence trigger,

which is shifted from the position of code "1* into the position of code

"0", The voltage grauient meanwhile is differentiated and is amplified

on the valve 7#8’ and through the valves 754 and V;,,? f:here is accomplished
the setting in the position of code "0" of all the . triggers of the MMD

cells.

)
When the drum trigger (TD) or the tape trigger (TT) is set in the
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position of the code "0®, the voltage gradient is differentiated, and the
shaped pulse directly, or through the multivibrator (used as an eleciron
retarder) ani the shaper 83, is given out to the BESM as a pulse of com-
'pletio; of the operation from thOOMHD (PCO), which sets off the control
of the BEiy. The rStarding of the PCO, after the finish of recourse to
the tape, is necessary so that after coupling the computers C-SPl and C-MD2
to the work with thé magnetic drum, the beginning of the reaaing of the
synchronizing pulses-will be fixed correctly.
The baginning of the reading SP is cont;olled by the single pulse
of zero setting of the drum (U"O"MB) (S*0"D) during each turn of the drum.
After heving rscourse to the tape, the next command may be recourse
to the drum. Therefore, the time of retaraation of the PCO should be not
less than 80 milliseconds (time of one turn of the drum). °

The triggers of the'drum, of the tape, and of the recording and
reading, show to which device recourse is to be had, and also the character
of the operation (recordigg or reading). The potegtial of thess triggers
is used for the control of the corresponding circuits of the MMD.

TRew, the rewinding trigger, controls the circuits which accomplish
the rewinding of the tape to the number of the group indicated in the
command*.

®T2, control trigger No. 2, is intended for the contro} of the'

syachronizing pulses in reaaing from the magnetic tape, for setting the

C-§P} in the position of code 0" in the absence of the synchronizing

* For -the operation of the rewinding unit, see Chap. V, 7.

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/01 : CIA-RDP81-01043R004200060001-4



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/01 : CIA-RDP81-01043R004200060001-4

',-(.. ,\..\.3_1 =

pulaes and for aetting the TRSpL in the position of co'ae "1" in reading

oy

the group* while pauing. o -' : AR .
or, the cu-ive trigger. controls the turning on of the voltage to the

clutch of the forward or backward movement of the selected magnetic tape

recorder. .o - ) - o e

en e m

RFT, the record.ing pulse trzgger is ased for recording the code on
the magnetic drum as a shaper of the pulses_of fixed length.

NT, the number trigger, serves for recording the binary code on the
drum and reading the code from tl&e magnetic or perforated tapo. A

In recording the code on the drum, valve Vg1 is opened by the high
potential of the coinc.'!.d.ence circuit of the controlling triggers for the
drum, the recording, and the coincidence.

The synchronizing pulses corresponding to the places at which ths cods
should be recorded during the time t1, set the trigger of the recording
palses in the position of code "1*. During the time t,, these same syn-
chronizing pulses set the trigger in the position of code "0, In ti'xis
way (from the output of the trigzer of the recording pulses), there issues
a jump in voltage of ?.5/,. sec in length. This Jump in voltage, or as we
call it, recording pulse, is fed to the cathodes of the dlodes D, and D3
of the'two coincidence circuits. One of them is designed on the diodes Dl
and D, and the resistance B). Depending on the condition of the number
trigger, the output potentials of which control the diodes D, and D#' on

1
the output of one of the coincidence circuits a Jump in voltage will be

\

* For the operation of the TUpr2 (CoT2) see Chap. VI, 3.

78
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&iven out, i.e., the r:?ording pulse. The recording pulse is amplified
by the cathode repeater of the type Cb and is rassed to the corresponding
circuit of code recording.

The position of the number trigger is determined by the code to be
recordisd., In the case of code "1%, vhicn goes to the circuit "cods to
MMD", abpulao goei)simultaneously with the synchronizing pulse of the drum,

througk valve 779 and it sets the number trigger in the position of code

"1*, 7The corresponding synchronizing

Pulse, retarded by the time ta a 20 sec,

sets the number frigger in the position

of code "0*, In recording cods "O", in

the circuit "cods to MMD™ a pulse is
absent and the number triggér remains in
the position of code "0", At the moment

of time t - tb’ a high potsztial comsas

from the trigger of recording pulses, and

»unma$uumm/ the coincidence circuit emits a recording
[+]

‘?ig. 42, Diode Circuit of pulse into the recording circuit of code
Coincidence of Potentials .

uox,
[+ «

- During reading from the tape, the valve V?9 is closed by the low
potential npw of the recording vrigger. The coae to be read passes onto
the input of” the open valve V?s. During code “1" a pulse proceeds through

. 778 and sets the numder trigger in the p031t10n of code ain, A high poten-
tial from the number trigger controls valve Vg, onto the 1nput 01 vhlch

the synchronizing pulses pass, retardeq by the time t7. consaquently,.the
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circuit which sends the code from the MMD. The ‘sanme syncﬁronizlng pulses

in the time tg, through valve V77, return the number trigger to the position
of the code 0", 1In readiﬁg code "0O", the pul;e is absent‘on the input- of
.the velve V?B, and the number trigger remains -in the position of code "O%.
The valve Vgy is closed by the low potential a&ﬁ & pulse does not enter the _ .
circuit which issues the codse.

For the purpose of controlling and emitting fixed consecutive pulses
during the operation of exchange of codes of the IMD or the DHMD with the
MZU, the circuit for forming command pulses is used, which consists of
consecutively connected amplifiers with retardation of the type Ae and
valves. o

From vhe shaper ¥y (Sl), the synchronizing pulses proceed to the eir-
cuit of the retardation (delay) units Aey - keg, of which each one delays

°
a pulse by 2.5 sec. In this way, the command pulses are formed.
The pulses t; - tg in passing through the corresponding controlled

valves onto the circuit of the delay units Ae. -~ Ae._ are used in the

9 13

exchange of codss for emitting the time petterns into the circuits of
(-]

control of the BESM and the IMD, and also for control of the corresponding
circuits of the MMD.

In the control circuits of the MMD, connecting circuits of several
controlling potentials are used. By definition, these circuits are circuits
of potentials' coincidence. All of thea are designed on germanium diodes
of type DGTs and resistors. An example of such a circuit is shown in iig.
42. %o the cutput of the circuit thece will beos high potential of +100 v

80
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only in the case where all thres control triggers are in the position of
code "1" and the potentials of the cathoies of all the DGTs are equai to

the potential on the anodes.

]

It is sufficient that one of the triggers be in the position of code
"0*, for the corresponding diode DGTs to bypass the circuit for passing
the current. As a result; curx:ent flows through,the resistor R and, owing
to a drop in the voltage on. the resistor, we get a ]ﬂ.ow potential on the

circuit's output.
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Pig. 43. Codes of the Commands of the CR and the CPS (Arrangement of the
Codes of the Commands in the Memory Unit):

a, with recourse to the magnetic drum
b. with recourse to the magnetic tape
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From the central control of the BESM, there originates only the pre-
paration of the op;rat;.on with the MMD. For this circuit, only two com-
mands are evolved, CR and CPS: during exchange with the drum (Fig. 43a)
and exchange with the tape (Fig. 43b).

The command CR consists of:

a. code of operation, CR (10110);

b. code of the address Al, code of the nature of the operation:
*recording® of "reading" and "drum" or *tape*® (forward movement or re-
winding), and also the code of the group's number on the drum or the

. -]
number of the tape;

c. code of. the address A2, code of the number of the figure and the
track on the drum from which the recording or reading should be begun, or
the code of the group's number which is to be read or recorued on the tape;

d. cods of the address A3, code of the number of the place in the
IMD from which the exchange should be begun. If the recoz_'ding is done on

the MMD from the DMD, then in the A3 there will be indicated the number

of the first figure to be recorded on the DMD.

In recox?d.ing from the DMD in theij. there i3 also indicated the 1llth
discharge, the sign of having recourse to the DMD. The command CR is
acqomplished. in the following sequence (see Fig. 44, diagram of execution
of the .commands CR and CPS):

a.- the-zero setting (S"O"MMD) is effected by. the I24 (pulse 24) of
the preceding cycle;

b. from the CCOp of the BESB‘(, at the moment of the pulse I2TsU in
the MMD, a gate pulse of the RAIM is emitted, which opens the input valves
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e depn ity
gate pulse, there is emitted the / / topt) Lo ly

of the RAIM; o s Ly / ¥ r/m}

c. in O.B/usec after the ,,,,_.Z___

pulse of tremsmission of command T ——— )}

(RC), by which the code is trans— Fig. 44, Time Diagram of Sequence
' of Execution of the Commands CR and
mitted from A1MCU to RAIM by the CPS.
CBA (code bars of the zddress);
d. from the CCOp by the pulse I2CC, delayed by l/asec, the pulse

S "1" is emitted by therTS_?_.A and the input valves of ths RAZHM are opened;

e. by the pulse I7, the coae i% transmitted from the cells of the
A2MCU through the>CBA onto the RA2M (circuit of the 1¢-2); if the opera-
tion of the exchange of codes with the drum takes place, the code of the
address from the cells of ths A2IMCU is issued to the cells of the RA2M
(1st--10th aischarge), and simultaneously the code is £iven out to the
correspondirg cells of the tracks counter, C-MD3; during the operation of
transmission of the coae to the tape, the code from the cells of the A2MCU
(number of the group) is fed only to the lst--6th step of the RA2M in the
case of the reading operation; during recording the code of the group's

mumber is received simultaneously with the lst to the 6th step of the RA2M,

also on the corresponding cells of the C-MD2;

o
f. at the néoment of the pulse I10T8sU the trigger TS2A is set in the
position "O", and the input valves of the RA2M are closed;
€. the code of the address of the first number on the IMD or D,
which is in the AJMCU is transmitted to the LCC if the computation is

being done on ths CCC, or to the CCC if the computation is being done on
8k
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the LCC (circuit of the TC-3). In the cells of the CCC unit (if the com-
Putation has been done on the CCC), the code of the command's number is
remembered, from which the execution of the program will be continued
after exchange of codes of the MMD with the IMD or the DMD,

With this the preparation of recourse to the MMD is finished. The
command CR to the MUC is eliminatea and the following command is selected,
the CPS (see Fig. 43). The receirt of the CPS command takes place through
the BC circuit. )

The CPS command consists qf:

a. code of the operation, CPS (010111);

b. cod.-or the address Al, zero code; if on checking the MMD, it
Droves neceasary to record one and the same code in the 6th step of the
addre;s Al, the code *1" ig set.up; in this cazse in the control of the
BESM (CCOp) blocking of the circuit +*1" of the CoC takes place;

€. code of the address A2, code of the number of the figure and code
of the track on the drum on which the recording or reading should be ended,
‘or the number of the codes which should be recorded or read from the tape;

d. code of the address A3, zero code. ‘

During the CPS command, the control of the BESM (CCOp) (at the moment
of the pulse IlSTsU) stops the central control of the BESM and sends to the

MMD'a starting pulse of SC MMD. From this moment, the control of the 3ESM

is transpitted to the MMD, and the operation 6f codesg! excHange begins

<

‘directly..

The fo;lowing variations of the overaticn of exchange with the MMD

are possible: -
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transmission the code from the IMD (or DMD) to the MMDD «(ﬁéo:é- e

ing on the drum);

transmission of the code from the MDD to tl;e IMD (r.e{g.d.‘i'ng from the

transmission of the cod.;a from the IMD (or DMD) to.t';-lfze‘ MMDT (record~
ing on the ?ape; . ) ] F ' ‘
transmissio:i the code from the MMD& to the IM;) (reading from the

tape);
°-

introduction of the code from the PL to the IMD (vork of the aevice of

input on the circuit of automation of the MMDT). -
2. INITIAL POSITION BEFORE REC()URSE 10 MEMORY DEVICE

Before recourse to the MMD is had, all the control triggers of the
MYD ‘are in the position ™0 with the sole exception of the triggers of the
CSP, the C-iD2 and the TI40. Synchronizing pulses from the msgnetic drum
(SP MD) pass from the output of the reading amplifier (AP-SP-MD) through
the valve V} and shaper S; onto the input of the csb. onto the input ®*o%
of the TI40, and onto the input of the delay filter, which forms the time-
.shifted pulses, t;~tg. From the output of the C40 each 4Oth SP is
directed to the input "1" of tl;e TI140, and through the valve Vip or %0
onto the input of the C-4D2, which in this system is coupled in accordance
with the circuit of the binary counter. The C-SP1l and C-MD2 conpute the
pulses SP which proceed from the AP-MD. On the path of the SP, 40 x 64
rulses are recorded. Therefore, after each turn of the drum, the counters
CSP and C-MD2 find themselves in the rosition of code *0O¥,
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To eliminate the possibility of the counters' getting out of the system
of correct counting (occasional deviations aftesr coupling the power or
switching over the counters from the tape to the drum) theres is provided a
special circuit for confirming their position after each turm of the drum.
Synchronizing pulses.aro recorded on a path around the circumference of the
drum. Between the first SP and the last, the 2560th, there is an interval
;qpal to about one tenth of the circumference of the drum. On the second
synchronizing path of.thé MD in this interval, there is recordied the pulse

for zero setting (S"O"MD). The presence of the interval between the first

and the last SP is also necessary for damping the commutation circuits
during automatic transition from track to track when working with the MMDD,
Tha pulse S*0"MD is read through the amplifier-AP S ®0", passes

through the valve Vl3 onto the inputs S"0" C-SP1 and C-MD2 and sets them

in the position of code "0O" (if the counters have not deviated, it simply

confirms their position).

In this way, on the CSP and C-MD2 at each moment of time, there is a
code reflecting the angular position of the drum, and the trigger TI40 by
each 40th SP is set in position ®1P and is re}urned to position "O" by the
following SP.

The remaining trigzers, as shown above, when recourse is not being
had to MMD, are in position "0", where (to eliminate the prodability of
occasional deviation) this Position for every cycle of CC is confirmed by

the pulse S"O"MMD coming from the CCOp of the BESM onto 755.
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3. RECORDING CODES ON THE MAGNETIC DRUM

The operation of recording of the MD begins from the moment of
receiving on the MUC of the BESH the commands CR with the presence in its .
first ;ddress of the 10th step (recording) and‘9th discharge (drum). The
comnand CR constitutes a preparatory command for the MMD and performs the
following elementary operations:

&, at ths moment of the pulse I2CC from tgé GCOp, out of the BESM

into the MMD, there is issued a gate pulse RAIM, which opens the input

valves of the control triggers, TD, TT, RT, TRew'and register of the CM2;
in 0.3 usec after the RAIM, the pulse I2CCOp gives out a code onto the

. CBA from the AlMCU; pulses of the code coming over the CBA9 and CEAlO0 place
in position "1" the triggers 1D and KT; the pulses of the code from CBAl-—
CBA3 set the triggers of register of the CM2; one of its outputs selects
the number of the group of the MD on which the recording will be done;
the CM2 opens the valves of recording and reading on the corresponding
group of the CIOU; .

b. at the moment of the pulse I2CC, delayed by 1 usec from the CCOp

there is issued the pulse S "1" by the IS24; the trigger ©S24, through
the valve Vje iz set in position ¥1* ana opens the input valves of the
RA2M and the C-MD3; the pulse I7CC feeds.a code onto’ the C3A from the
A2ZMCU, i.e., the address code by which the first number is to be recorded
on the MD; this code is received on the RA2M and on the C-#D3 (aumber of
the track on which the first number is to be recorded); at the moment of
the pulse I10CC from the CCOp, there Passes into the MMD the pulse S "0
of the TS24, and the input valves of the RA2 and C-MD3 opened.
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¢. the address code of the first number on the IMD from the AZMCU
is transmitted to the 1CC (:Lf.the counting is being done on the CCC) or
to the CCC (if the computation is being done on the 1c0).

With this, the preparation of recourse to the 1D is ended. The
command CR to the MUC is extinguished, and the following command is select—
ed, the CPS, The command CZS constitutes an executing command and effects
the starting of the control circuit of the I£D. In the A2MCU on the
command CPS, there is an address code, in accordance with which the
last figure is to be recorded on the D,

0;1 the command CPS of the CCOp at the moment of the pulse I15CC,
the c;mtra.l control of the BESM siops and transmits to the MMD the start-
ing pulse of the SC MD, From this moment, the control of the BESH is
transferred to the 12D and the operation of recording codes on the MD
begins., The pulse of SC ilD passes to the input of the multivibrator M“.2
and further through the valve V30, which is controlled by the potential
from the drum trigzer (TD). It sets the trigger for solving the coinci-
dence of the drum (CST-D) in the position of code "1", Heanwhile, the M,
multivibrator is used as an electron delay unit for the pulse of the SC,
The pulse of the SC is delayed for a time sufficient for the growth of the
fronts of the comsmtator of the tracks, even in those cases where the

recording is begun im:nediatély after settﬁg the trigger CST-D in the

position of the co&e i,

 The triggers CST-D and TI40 open valve Th3, and each 4Oth SP, after
reaching valve Voys checks the coincidence of the codes on the RA2 and the
codes on the C-}D2 ard C-iD3. The coincidence of the codes on the C-MD3

89"
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and of the 7t to the 10th discharge of the RA2 is insured right from the

start, since on both of them there is the code of the number of the tracks
of the MD from which the recording is to begin.. Tlie coincidence, then, of
the 1st to the 6th discharge of the RA2 end the C-MD2 takes place only
vhen the place of the magnetic drum (on which should be wrltten the first
figure) comes under the magnetic head of the unit of the CIOU. At this
moment, the codes on the C-MD2 and the 1lst to the 6éth step of RA2 coincide,
the coincidence circuit gives out at its output a high potential and opens
the valve V24. The corresponding 40th SP passing through valves V23 and
V24 sets the trigger CT in position "1%., In its passing from position "O®
into position "1", the jump on its output "1" is differentiated and amplified
by the valves V3g and V Ve The pulse from the output of V 16 ext.:mguishes
on the RA2 the no longer needed code of the address of the first figure,
The pulse from the output of the\ valve V3¢ puts the trigger TS2 in position
"1", this trigger opening the input valves of the RA2, The input valves of
the C-}D3 are not opened this time, since the controlling potential eir-
cuit (see Fig, 36) is blccked by the low potential "O" of the CT, Besides,
the pulse from the valve V3¢ in passing through the delay unit (3 -
and the shaper S, is fed to the CG_Op of the BESM as a pulse of thq IC-2
and produces the emission to the CBA of the code from the A2MCU, i.e,, the
code of the address, in accordance with which the last figure is to be
recorded on the MD, and, finally, the same pulse, delayed by 2 4 sec puts
the trigger TS24 in the "Q" position, thus closing the input valves-of the
RAM, .

The coincidence trigger CT is set in "l':he position of code "1" by the )
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40th SP at the moment t1. This same 40th SP, delayed by the time, t3,

passes through the valve V;q opened by the high control potential

("1" RT 4 1" CT 4 "1® TI40) onto the control unit for exchange of codes.
From the output of the shaper S,, the pulse is issued for the "O" setting
of the registers of thé I, DMD, and TCMD, After 12.5 s sec, this same
pulse going through the delay circuit of type 3v, valve V43 and shaper Sg
emits a pulse of transmission of address code from the LCC (or CCC) the
TCA, the pulse +"1%, ICC (or CCC) which prep;u'es the address of the follow-
ing number of the SC of IMD and DMD. The pulse of the SC starts the corre-
sponding operative memory device, and after 10 M sec (at the operating
frequency of the BESM, 400 keps) issues to the BZ2Ch of the arithmetical
device (AU BESM) the code of the first figure which is to be recorded on
the }MD. For a shift register of codes in the exchange with the }£D, the
memory unit of theo second number of the BZZCh and the memory unit of the
order of the first number of the BZ1P of the arithmetical device are used.
The shift is effected towards the lower steps.

Strictly, t‘k_}e recording begins with the receipt of the SP i‘ollowing
the 40th SP which produced coincidence, i.e., from the first SP,

Thi.s SP, in passing through the valve V 45 and the shaper Sg into the
CCOp of the BESM, produces a shift of the code which is on the BZ2Ch and
BZ1P of the AU by one step in the direction of the lower step, Duting’
this, if in the first step of the BZ2Ch, there is the code #1", then the
code pulse comes into the D by the circuit "code to MD", This pulse

sets the trigger NT in the position "1" through the valves Vg5 and V79.

At the moment tl, the same lst SP puts the trigger RFT in the position nyw,

e “v P S - . , ~

RS 2 A
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and after 7.5 M sec, at the moment t.4, returns. this triéger %o the- non

position, |

As a result, on the output of the diode circuit of pulse shaping of
the recording "1", there arises the puls;e of recording "1", which.is am~
plified in power by the cathode Tepeater and is trensmitted to the ‘inputs
of the recording valves of "1" or the CIOU, . s

If in the first step of the BZ2Ch there is code "O" before the shift,
then the shift does not producé the appearance of the code yulse in the
circuit "code to MDY aJ;d the trigger NT remains in the "0" position. In

+ this case, the pulse is sent to the inputs of the valve for recording "O®
of the CICU and on the track selected, the first step of the first figure
is recorded,

The 40th pulse SP, in passing the valve Vo3 in the moment of time tys
goes to the valve V24 and checks the coincidence of the codes on the RAZ
with the codes on the counters C-MD2 and C-}D3,

If there is no coincidence, then the 40th SP in the moment of time tg
arrives at the unit controlling the e;tchange of codes, as was described
above, gives out controlling pulses which produce the codes of the follow-
ing number from the memory device on the B32Ch and 3Z1P, Each 40th SP
adds "1" to the code on the C-MD2, In the transition of the C-MD2 from
the code "63" to the code "O" through the valve V% controlled from the
potential "1" of the trigger CT, "1" is added to the code of the number of
the track, which is on the C-MD3, and the record;tng passes over to the
following track. The recording continues until the moment of coincidence

of the code on the RA2 with the code of the G-MD2 and c-MD3,
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When the codes coincide, the valve V,; is opened by the high poten-
tial of the CC, and the 4Oth SP passing to the input of the trigger CT,
changes it to the "O" position, The differentiated jump from the output
"on of the CT is amplified by the valve V 48 and is transmitted to the
circuit S "O" of the D producing the setting of all the control triggers
of the MMD in the "O" position, i.e., it stops the recording operation on
the magnetic .drum,

At the moment of shifting the drum trigger from the position of code
#1¥% into the positic;n of code "O", the jump in the potential is differ-
entiated and is fed to the input‘oi‘ the multivibrator M5. From its out- ,
put to the input of the shaper S, there passes an amplified pulse suffi-
éiently delayed in time for damping the commutation eircuits of the paths
of the MD (here we mean the case where, after the finish of one turn,
another immediately follows).

From the output of the shaper S3, the pulse for completing the opera~-
tion (PCO) is transmitted to the circuit for starting the CC of the BESH

and the control of the BESM again passes to the CC.
/., READING CODES FROM THE MAGNETIC DRUM

The work of the circuit of the MMD during the reading of the codes

_ from.the magnetic drum to a c_onsiderable degree is ana.logous_ to tlr;:e work

of recording on the MD The difference consists only in the work of the

unit controlling the exchange of codes, which in this case should no‘b emrb

codes from the memory device s bu’c on. the uontrary shonld record them in the .

internal memory device. The difference is also that instead of the un.’x.t
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for recording codes (NT, RPT and the dlode circuit of coincidence of the
IZp "1" and the IZp *'0"), the unit of reading codes from the MD is working.
The operation, "reading from the D" begins from the receipt on the MUC of

the BES!! of the preparatory command of the CR. However, in the operation

"reading from the ¥D" in the command of the CR, the code "' in the 10th

step of the AIMCU drops oui;.

The operation of the control circuit of the D in reading and re-
cording up to the moment of the first coincideace is complete.ly identicel,
The 4Cth pulse, which puts the trigger CT in position "1", does not emit
any pulses to the .CCOP; hence, during the "reading" operation, the syn-
chronizing pulses pass to the unit controlling the exchange of codes through
the valve V3g in the moment of time t;, i.e., to the setting of CT in the
position "1", Change in the condition of CT is accomplished by the pulse
t4 additionally delayed by 0.8 4 sec. The extinguishing of the code on
the RA2 and the receipt on it of the code from the AZMCU takes place during
reading just as during recording.

The circuit for shaping the pulses IZp "1" and the IZp "O" in read-
ing does not operate since the velves V79‘ and VSl on .the inputs of the
friggers NT and RPT are closed by a low potential. The ;:ode to be read
from the selected group of the ¥D passes from cne of the valves V65—V69
through the valve Vg, opened by .a high potential "O" of the RT (sign of
reading), the valve V¢;, and the shaper Sg into the AU of the BESM. The
synchronizing pulses, just as in recording, pass through the valve V 45 and

the shaper Sg in the CCCp of the BESM into the circuit for shifting the

code on the triggers BZ2Ch end BZ1P, In this way on the BZ2Ch and the
o
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BZ1P there is produced a conversion of the code to be read from the consecu~
tive to the parallel, After the receipt of the 39th SF on the triggers of
the BZ2Ch and BZ1P there is the code of the first number., The 40th SP does
not go omto the "shift": it is blocked on the valve V 45° This code should
be sent for remembering into the internal memory device. In view of the
fact®that provision is not made in the AU for the direct emission of the
code from the BZ1P onto the input bars, it is necessary before recording on
the IMD to transmit the code onto the summator of the order (SmP)., The 4Oth
SP passing in the mom;nt of time tl through the valve V38 of.tlie control
wnit of the exchange of codes emits this same sequence of pulses just as in
:'ecording. Besides, by the pulse, delayed relative to time t, an additional
2.5 s sec, there is sent through the valve V m and the shaper Sp the signal
"+Ch" (transmission of code from BZ1P to SwP). In reading simultaneously
from SC I'D, there is further given out a pulse RoIMD (pulse of recording

on the IMD) and a pulse of EN to IMD s producing the emission of a code from
BZ2Ch and SwP to CB, The code is rerembered by the internal memory device,

and on the BZ2Ch and BZ1P there begins the reading of the code of the

following number, The completion of the operation in reading from the D

is accamplished exactly as in the case of recording on the ¥D., Since the
emission of control pulses in reading begins at the moment t, and the
coincidence is checked at the moment t1, delayed by 0,8 Jsec, the last

code read gets into the internal memory device.

..
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. T -

.

. 5. RECORDIXG OF CCDES ON THE MAGNETIC TAPE 7. '

new -

The operation 'recording on the MT" is begin from the moment o o

Teceipt on the MUC of the priperatory comrend CR if in the first address -

of this commend there is the code "1%, in the 8th s‘bep".(si@ "tap-éTij, end .

in the 10th step (sign "recording"). -

On the command CR on the MT, the following elementary operation is
ecconplished,

a. From the CCOp of the BESM at the moment of the pulse IzTsU there
is given out the pulse RANY, uvhich opens the input valves of the triggers
D, TI, and RT and the CM2 register. After 0.3 ALsec, the CCOp emits the
code of the address with the AIMCU. The pulses of the code coming over
the CBAE and CBAlO, set triggers TT and RT in the position "1", The pulses
of the code on the CBA1--CBA3 are set on the register of the CM2, the code
of the number of the megnetic tape recorder on which the recording is to
take place. The trigger RT effects the commutation of the control circuits
of the D for the recording. The trigger TT, set in position "1", opens
the C-SP1, and, consequently, the C-}D2 from the SP of the D (opening
valve Vl) and couples them into the circuit of the SP of the MT (opening
valve V2), However, the SP of the MT is not fed to the computer since
the vslve V4 is closed by the trigger of control of the SP of the tape
(CoTT), whick finds itself in the "O¥ position, At the same time, there
is disconnected from the C-SPl and C-}D2 the pulse S "O" from the path of the
pulse of the beginning of the reading (the valve Vi3 is closed). The
comrmtator CM2 prepares the coup.ling-in of the relay of the clutches of the

given magnetic tepe recorder,
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b, Out of the CCOp at the moment of the pulse I2, delayed by 1 usec,
there is issued the pulse S "1" of the TS2A. This pulse passes through
valve VM into circuits "O" of the C-SP1l and C-MD2 and sets them in "O"

position. Besides, passing on to the input "1" of the TS24, it opens the
input valves of the RA2 and the C-MDZ.. The pulse I7CC delivers to the CBA
the code of the group's number which is to be recorded on the MT. At the
noment of the pulse I10CC from the CCOp into the M'D, there passes S "O"
of the TS24, and the input valves of the RA2 and the G-ID2 are opened.

c. Afterwards, just as when using the D, there is transmitted from
the AMCU onto the LCC or CCC the address code of the first number in the
internal memory device, .

With this, the preparation of recourse to the MT is finished. The
command to the MUC is canceiled, and from the internal memory device there
is selected the following command, i.e., the supplementary command CPS.

In the A2 of the command CPS there is the code of the count of numbers
which is to be recorded on the tape.

On the command CPS, the rulse I15CC stops the central control of the
BESH and transmits to the MDD the starting pulse of the SC MD. From
this moment, the control of the BISM passes over to the M®D, and the
operaticn of recording the codes on the MT begins directly,

The pulse of;the SC ¥MD, having passed through the valve V76, will®
set the drive trigger (DT) in position "1", Meanwhile, the relay of the
drive RP (see Fig, 29) will feed (through the r;omally closed contact of

the relay of the direction of the turning [RNF], and further through the

Eggti'ol relay) voltage from the CM2 onto the winding of t.he. relay for

~oN

Sa e L. ) ‘:vl': . .q’
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coupling the clutches of forxi'a'rd movement of the magnetic tape recorder,

The selected Cl2 of the relay is shifted and comnects the clutch of the

forward movement of the given magnetic tape recorder, and the magnetic

tape begins to move,. : .. :- )

Through the multivibrator 1\15 which delays the SC 190 pulse sufficiently
for the recorder to get started, the trigger CST-Ta is set in position m1n,
The latter closes the computation valves V20 for the C-}D2 and opens the
shift valves. Besides, the trigger CST-Ta ‘opens valve V75. Meanwhile, the
SP nearest in time passing from the originating generator through the
valve V75 puts the control trigger CoIT into position "1", The trigger
CoTT opens valve V,, and during the following pulse SF passes to the C-SF1,
and also to other circuits of control of the ¥MD, and the process of re-
cording the codes on the ML begins at once,

Through the valve V3, synchronizing pulses pass to the unit CIOU-t
for recording on the synchronizing path, At the same time, the SP passes
through valves Vg, end Vg, into the channel of the recording of the CIOU-t
code, while valve V& is opened by the potential from the output "1" of the ‘
trigger Tl of the C-1D2 and from the output "1" of the CST-Ta.

The code which is on the C-}D2 is shifted by each SP in the moment of
time tg by one ster in the direction from Tg of the C-1D2 to Tl of the

" C-MD2, The SP passes into the shift circuit of the C_iD2 through valve
Vag, controlled from the potential "1" of the trigger CST-Ta, In this way,
each SF records on the magnetic tape the corresponding step of the code of
the group's number The code of the group's number consists of six binary
steps; therefore, after the 6th SP, it is completely recorded on the tape,
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The pulse I7C-SF1 (7th SP), having passed through valves Vy and V,,, sets
the trigger CST-Ta in position "O", and ‘the CST-D through valves V26 and
Vag in position "V, The low control potentisl of the trigger CST-Ta

.- meanyhile closes 'é,he shift valves of the C-MD2 and opens the valve of com
putation. Besides, valve Vg, is closed in the channel of the recording of
the group number code.

The trigger CST-D being in position "1", opens valve Vg3, thus pre-
pering the circuit for the emission of the pulse of the code being shifted
on the z.arithmeticel device into the channel of recording of the CIOU-t
code,

From the moment of receipt of the pulse I7, the work of the circuit
in recording on the T completely coincides with its work in recording on
the MD, with the exception that here the trigger CT is placed in position
"1" by the first 401;h SP .(without dependence on the ccincidence of the

. codes on thé RA2 and C-MD2, This is insured by the fact thet valve V24:
controlled by the poteritial of the control circuit, is shunted when work-
ing with the MT, by valve V25, controlled by the potential from "1" TT 4
"0" CT. Another difference is to be found in the feed of the pulses into
th; CIOC~t unit. In recording on the magnetic tape, the NT and RPT unit
does not function, The SP is fed to the CIOU-t through valve V3, and the
code gulsé *l:hrough~ val.v.e Vgo. With the coincidence of the codes on the

C-MD2 and the C-MD3 t;:itb the code on the RA2, as in recording on the MD s

a pulse is formed which sets all the triggers of the control of the MID in

the "O" position. The counters C-SFl and C-MD3 are courled to the SF of the

MD, However, the code on them does not correspond to the angular position

Declassified in Part - Sanitized Copy Approved for Release



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/01 : CIA-RDP81-01043R004200060001-4

of the'MD, since the counters a.re <;oup1;d in on _th-e SP of the MD &t an
arbitrary moment. Therefoi’e, in the circuit of the ‘PCO of the MDD, the
multivibz"ator Yg is provided with delay time equal to the 'bime of ane turn
of the drum, By the moment of starting the CC, there must pass from the
track of the begiming of reading, the pulse S "0" D, which establishes

the correct position of the counters. @ = -

R

6. READING CODES FROM MAGHETIC TAPE

The work of the control circuit of the 12D in the operation of reading
from the MT is to a considerable degree enalogous to its work in the opera-
tion of record.ing on the MT, '

The differences consist in the following:

a. On the command CR, the trigger RT is not put in position "in,

b. The trigger TS24 does not open the input valves of the C-MD2, and
the code of the group number is received only on the RA2,

c. The trigrer CST-Ta is set by a pulse of the SC"of the MMD, not
through the multivibrator Ms, but through the miltivibrator M ‘,", which has
less time delay, so that the work of the control circuit will be begun by the
moment vhen the group to be read comes up to the magnetic heed.

d. The trigger CoTT, as in recording, is put in the "% position by
pulses from the master generator, although onto the computers and the
control circuit, the synchronizing pulses are not fed from the generator,
but from the unit CIOU-t (valve Vy is open and valve Vg is closed),

e. Code recording pulses are not fed to the CIOU-t (valves Vg, and V3
are closed), \
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f. The pulses of the code from the CIOU-t (read from the MT) are fed

through valve Vy onto the trigger T¢ of the computer C-}MD2 (see Fig. 39).
The shift on the C-!MD2, as in recording, proceeds from each SP in the moment
of time ty. As a result, after the 6th SP, the group number code is on the
C-1D2, read from the magnetic tape.

g. As in recording, the 7th SP puis the trigger CST-Ta in the position
no", couples ovef the C-MD2 from the'register circuit with shift onto the
circuit of the counter an.d ‘stops the feed onto the C-}MD2 of pulses of shift
(closes valve V29). However, the trigger CST-D is put during reading into
the position "1" by the 7th SP only.in the case where the codes on the
counter C-}D2 and the register RA2 coincide, i.e., just that group which
is to be read passes over the magnetic head, If the codes do not coincide,
then valve Vyy is opened by the low potential of the CC_(valve Vog is also
shut during reading), and the setting of the trigger CST-D in position "1
;ioes not take place, In this case, the group will be let through with the
reading of the codes. After the finish of the group, when the SP ceases
to pass from the CIOU-t, the trigger CoT is placed by control pulses in

position "1", and these pulses, having passed through valves V 0 ard V

o 7 31’
again set trigger CST-Ta in position "1", Again on the C-1D2, there is
read the number of the following groui: and by the 7th SP its coincidence
with ‘bhe. given number is checked. If the codes on the C-}D2 and the RA2
coincide, then pulse I7 proceeds through valves Vs and Vpg, sets the trig-
ger CST-D in position "1", and at the same time extinguishes the code on

the C-HD2., From this moment, the control circuit works just as in reading

codes from the MD,
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h. The channel of the read:.ng of the codes in vorldng with the

megnetic tape » however, differs somevhat from the channel oi‘ the codes’ 4 o
reeding vhen working with the drum, The code from the CIOU~t passes to the
input "1" of the trigger NT (through valve Vng). By the potential of the
input "1" of the trigger NT, valve Vg4 is controlled; onto its pulse in-
put there proceed the synchronizing pulses in the time 'b7, and valve V64
.lets through a pulse only with the code "1" on the trigger KT. Further,
the code through valves Ve, 4 end vél and the shaper 59 proceeds to the AU
of the BESH,

i. For reading from the magnetic tape, there’is provided a special
blocking, If for some reason the reading of the SP from the tepe is
stopped before the second coincidence takes place, then the control pulse,
having passed through valve V74, sets the triggers DT and CoTIT in position
"O", and the magnetic tepe recorder stops. The condition of the code on
the other triggers is preserved. Therefore, by the indications of the

computers, one can know the number of SP lacking,
T RE.“{IIHDIRG OF MAGHETIC TAPE

The performing of the operation of "rewinding the MT" differs very
little fron the operation of "reading from the MT"., In the Al on the
commaend CR for rewinding, there is the code "1" in the 7th step. There~
fore after the issuing out of the CCOp of the address code from the A1MCT,
the trigger TRew (see Fig. 29) is set in position "1" and the RNV (relsy
of direction of turning) switches over the comtact of the drive relay (RP)

onto the windings of the relays of the clutches of the Teverse movement of
. 102
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the magnetic tape recorders. As a result, when the pulse of the SC M‘D
sets the drive trigger (DT) in position "1", the magnetic tape recorder
selected by the Cli2 begins to turn the tape reel in the reverse direction.
J'.ust as in reading, there is produced on the C-}D2 a shift of the code
which is coming to the CIOU-t, However, in rewinding the circuit S "O" of
the CST-Ta is blocked on the valve V51, and the shift of the codes to the
C-MD2 continues during the entire time of the group's passing over the
magnetic head. When the‘ group finishes, on the C-}D2 there remains the
code of the group's number, but in reverse order (since the reading pro-
ceeded from the end of the group to the beginning). Therefore, on the co.m-
mand CR, the code of the group number is passed to the RA{ in reverse
order, and for this there are provided special input valves controlled in
accordance with circuit "1" of the TRew 4 "1" of the TS24 ¢ "O" of the TD
(Fig. 39).

The control pulse (IK) entering the intervals between the groups,
checks on th'e valve V51 coincidence of the codes on the C-MD2 and RA2, Im
case of coincidence, this valve lets through the pulse, which, having
passed through the multivibrator My, goes on to the circuits S "O" of the
MDD and the PCO MMD,

The multivibrator 1-17 serves for delaying the pulse IK checking the
coincidence, Tpe pulse paéses onto the input of the My only in the case
T_.Jhere after the operation of the miltivibrator the coincidence of the codes
on the-C-MD2 end the RA2 continues, i.e.,, the circuit will not react on the

short coincidence of the codes which can be in the process of reading, and

-1t operates only in the interval between two groups.

F
L tee Y
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The multivibrator My, also delays the moméx.:d: of stopping, which is "

necessary to create a reserve of 1enéth in the tape before the beginning )

of the group in order to insure that the magnetic tape recorder gets fully
started for the following reading. The pulse S "O" 14D sets all triggers
of the MD in the "O" position, and the PCO MD starts the CC, with which

the operation of the "rewinding of the MT" is finished,
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Provgntivo Inspection.of the MND

1, cemcrm IN CHECKING

L

Unintcrmptod working of tbe BESH as a whole dependa on the qua.lity
(precision) of the action of its separate units.

A preventive :l.nspoction.of the 1D device can be cerried on by coupling
in the comnections with the basic device or independently. However, as a
rule, the checking of all the internal automation circuits, and also of all
the channela of recording and read:lng, is done independently of the basic

device, . R L

Attor the detection and removal of unreliable ele!nent;of the_ intoma.l
circui‘bs, a check is made of the connections with the basic stand, In
doing this, special attention is peid to the elements vork:ing in the
comnecting circuits,

I{: such an inspection one checks:

all electron c:irm;it

the condition of the ma@etic layer on the drum

the quality of the magnetic tape on which the recording is to be dotne ;

P

;the serviceability of the recording and renroducing heads ;

[t

10 the naninal voltage'suppl‘!.ed (this is especially effectivo

@ 50-Yr 2014/04/01 : CIA-RDP81-01043R004200060001-4
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A‘“..

=~

-«sﬁ-

i.n chec]d.ng the triggera for laek of symeirizatim'I ot ch{nx:

€

bias on cne of tho gr:!.ds of the tubes byilo‘). - :
test for vibration resistance of 't.he unitl

As vas shown by experience in oneration, the znoat ff

.:'.-'r*\- a,.-L.L:-.A :

inspection nroves to be change in the sys ten of power

lost their emission and are to be substituted i.n order to prevent unreli-

~ -

able working of the mm A _‘ - i

The non~standard units: nn;)lifiers of recnrdiné and readingrrcm the

drum and tepe, diodes for reading from the drum (Dv), multivibrators (),
path inverter wnit (ID), valve wmit {¥b)==zll theze sre checked for de-
pendability only by changing the heating voltage, and this has been justi-
fied in opera.“bim. '

2, CHECKING TEE HAGNETIC DRI!(

The size of the gap between the ma@etic coating and the heads. aﬁ'ectu
to 2 great extent the working of the megnetic drum. qully, etart...ng
with possible wobbling of the'bear:!ngs of the drum end the necessary am-
plitude of the signals to be read, the extent of the gap, as shown above,
is fixed at 40 to 50 | Ho With a change in temperature of the drun of +15° ,the
&p in acoorda.noe with various tonperatnre coefficients of orpmion ot the -
drum and mmmting, is sharply chenged, end this brings about a change of
the recorded and read signals within broad Units. It is therotoro desir- -
able to maintain the temperature of the drum constantly within the limits -
of 15°, ' '
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The condition of the coating on the drum, end all the channels of
recording and reading, are checked by the following method. On all the
paths of the group of the drum, there is recorded an arbitrary code and

repeated reading of it is done with a check on the indications of the

control computer¥,
Id

; ;
i i

|

Fig, 45. Outline Circuit of the Check of Reading From the Magnetic Drum

If the indicetions of the computer on each reading are repeated and
correspond to the indications in recording, this will be the sign of correct
reliable operation of the group. Ii‘ﬂ the indications of the control com-
puter In recording at;d i'eading do not alw_e.yé coincide, ﬂthis is a §ig1 of
irn}.sel’fect oi)eration. o ' TR

¥ The control computer is an ordinary four-stzge binary computer onto the
input of which there passes the whole code to be recorded or read, After
conversion by the modulus 16 on the computer one gets the remainder of the
general number of pulses of the code. The magnitude of each remainder may
be from 0 to 15 inclusive, .

o7
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In order' to detect the place of the defect in the circuit, one Tecords -

the code "1" on every place of one group of the drum, and after this the
checking reading is done. Tke outline circuit of the reading device is

shown in Fig, 45. L ST

In checking the reading of the code "1" by a high potenti.al of 100v;"
from the control desk of the 1D, valves Vq and V A are opened, .which
connect up the circuit with the control.

Valve V, is opened by a high potential "O" of the trigger RT (sign of
reading).

From the moment of the beginning of the reeding onto the input of the
valve Vo, there pass the SP, each one of which puts the control trigger
(TC) in position. 11" and thereby blocks the input circuit for the follow-
ing SP, and the corresponding SP, the code pulse, delayed by 7.5 u sec,
vuts TC in position "O" and 1ifts the blocking from the valve V5.

If the "1" of the code is not taken into account, the control trigger
remains in position "1", and blocks the passage of the next synchronizing
pulse, and the computers show the number of the track, the-number of the
figure on it and the step in the figure from which the "1" of the code is
not teken into account. -

By this method, we guickly determine where the defect is in the channel
of recording and reading. As & rule, the loss of the code occurs at once on
the whole track. The cause may be that something is out of order with the
diode of recording or rezding or & breask In the winding of the mmltiple
wound transformer of the AR-}D, Yechanical damage to the coating may only
occur in the case of overheating the drum, which causes a reduction air gap
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between the ‘magnetic coating and the heeds, Such a phenomenon is consid-
ered damage and should not be perm:!:‘cted.

For checking the reading "O" on the whole surface of the group of the o
drum, one records code "O" using the same circuit (see Fig, 45)., From the
control board (CB MD), there is given out a high potential onto valve V3,
and onto valves Vl and V 4 a low one, a closing potential,

Valve V3 which is on the unit input of the trigger of control (TC), is
oren 811 the time by a high potential. It is enough to erase one place
badly on the drum for a parasitical pulse to read, and the trigg.er ¢ will
be set through the valve V3 in the position "1", As in the first case, the
input circuit of the SP will be blocked, and the stopped computers will
shov the place from which the parasitical pulse is reed.

To reveal the specific cause of the malfunction in the recording and
reading channel, one sets up from the control desk of the MD a system of
continuous recording or reading from a given path of the drum and visual
observation is mede with the 2id of an oscilloscope. The dependability of
the recording of a code on the magnetic drum and the reading from it is
checked by the measurement of the bias in the cascade of a.mplifica._tion (A;l?-
D). |

The greater the anplitude o; the pulses to be read, the ~reat:er the
ble;s m.th which all the 1m1t code pulses are normally read On the other

hand the better the recordlng of the code "O" is done, the less the ampl:.—

tu_de of the para51tlcal pulses passing to the mput of the amglifier, A

bias vhich is as low as possible is demanded so as not to permit parasitical

pulses through the valve, By the measurenent of the negative bias on the

2109:.C
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/:
AP-}D within the limits ‘of vhich the code "1" and the code "O" are rez;.d,
one checks the dependability of the work of the whole channel,

In the device described, the reading of "O" is done with the bias .

(displacement) near to zero volts (checking for the absence of parasitical .

.read.’mg).l_ . o PR S T '"; :

Vhen continuous units are recorded, the reading still proceeds mor--. -

mally with negative bias (about 45 v). If the MMD is working normally, for

esteblishing the identical conditions during the reading of the codes "1
and "O" the bias is selected as an arithmeticsl mean: 0 4 (—45) ~ —20 v,
Iith basic units of the BES) knowm beforehand to be correct, and an
internal memory device, the checking of the working of the MD for depend-
ability of recording and reading can easily be done in accordance with a

special program consisting of a few commends.
3. CEECKING THE DEVICE VITE THE MAGHETIC TAFES

A preventive checking of the work of the megnetic memory device oper-
ating on tape (MDT) is done with a lowering of the heating of the tubes.

Since, in working with the megretic tape, one uses the sane automatic
circuits as when using the drum, it is necessary to check only the separate
circuits of the device,

The checking and the control are done from the control desk of the
¥'D in the following way. On the tape, one records several different
groups of codes., With the recording of each group, the indications of the
control computer zre fixed and the reading is done, If the indications of
the cortrol computer coincide with its i;ndications on recording, the opera~
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‘

tion of the tape is considered correct.

For depehdable working of the MMDT, of more significance is the
quality of the magnetic tape. At the working frequency of 16 keps and a
rate of tape feed of 2 M/sec., the linear density of the recording amounts
to 8 pulses on 1 mm of tape length,

If on the magnetic coating of the tape there ars mechanical defects,
even or small areas, then this will
lead to unreliability of the work.
The quality of the magne'é;ic tape
during the control is c}recked for
the absence of parasitical reading.

For this purpose, when the circuit

is connected for erasing all the

reading, circuits are opened, and GIE s

<

the tape drive is switched on., The Fig. 46, Outline Circuit of Con-

: trol of Reading from Magnetic Tape
tape passes over the erasing head,
and after this, onto the reading head. If the magnetic coating of the tape
is damaged at some spots, parasiticel pulses mey be produced there, the
existence of which 1is revealed by the position of the counters, vhich ;Jere
set In advance in position "o", In such a checking, the control circuit

. reacting to the presence of pulses should be connected in,

To check the tape for the record:mg of "l" Ta la.rge group of numbers

-

are recorded with the code "l" ‘and in read:t.ng them, the control circui" '

' ‘f;“begins to work. (Fig. 46) The synchronlzmg oulses ere. recorded on the
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nizing pulses). Therefbire, the circult given is used not only in f~j):'reir'izg‘l‘t.:_117:0 o
checking, but also for normel work of the }MDT in’ checking for the preseﬁce
of the full number of synchronizing pu_lé_es_,_. T '

The synckronizing pulses to be read passing with a freauency of 16 keps -

" through valve V1, set the control trigger (CoI2) in the "O" position.- Onto CLf
the input of valve V5, there pass the pulses of frequency of z;bout 2"1;cps .
from the outside generator. These same puises‘pass through delay 3 to the .
unit input of the control trigger No. 2 in 'z-a peric;d of time yhich is a
small fraction of the time between the .pulses.

It is not hard to see that the circuit operates and gives out from
the output of valve V, a control pulse in resding, only in the case when,
in the interval between two neighboring control pulses, control pulses do
not pass. In this way, the circuit reacts to the absence of a series of
synchronizing pulses. With the given demsity of recording, a whole group
of rulses is hardly ever recorded on the damagefl tape.

Such a circuit operates stably in reading even from a patched-tégether
tape., At the patched place of the tape, the recording is obtained imper-
fectly, and as experience has shoun,‘ it is not possible to use a patched
tape for work, ‘ ¢

The testing of macnetic tape for dependability can be accomplished by
a special progrem vhen working .fr'om the basic device of the BES!,

As a result of the application of the preventive checking. methode
described, the MDD operates reliably. In camﬁg on preventive ‘checldng
even for three or fou:r days, not a single unrelieble ;alement of the circuit
of the MD turns up which would require replecement. In practice, there is

‘112
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’

no need to replace any units of the MYD in the course of seven to ten days

of work, since the whole device works reliably.
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Circuits and Specifications of Units of the-MMD

Designations
on Dwg, Fig,
47

Specifications of the Standard Unit T ;... -

Nomencla-
ture of
Element

Mark or

Materi-

al .

Parameters

No., ™'}
1 of

Itens

%l,
£1)
ias,
i
By
By
R3
Ry,
Re, Ry
Rg

Transletor!s note:
capacitor, and induction coil;

Tube
n
n
n

Resistor
n

b}

Resistors
n

Resistor
n

Resistors
n

Resistor
1

Resistors

Capacitors
u

Capa'citor
n

Capacitors
Capacitor

Capacitors
Capacitor
"

Capacitors
Capacitor

Coil
n

Heon Tube

Tube Panel
Plugs and
sockets

6Kh6S
énes |
6Kh6S
6N8s,
Vs8-2
Vs-2
VsS-2
Vs-2
Vs-2
vs-2
Vs-2
V8-0.5
Vs-0.5
Vs-0.5
vs-1
Vs-0.5
VS-0.5
KS0-5
KTK-1
KSC-5
KTR-1

KS0-5
KTE-1

¥S0-5
KBG-I
KTK-1

KS0-5
KTK-1

KBG-TI

transliterated from the Cyrillie,

1.3 k-ohm + 5%
8.2 k-ohm +10%
2/, ¥-ohm x 5%
20 k-ohm % 5%
20 k-ohm % 5%
24, k-ohm % 5%
8.2 k~ohm 210%
100  k-ohm +20%
10  k~chm #10%
6.8 k-ohm % 5%
6.8 k-ohm % 5%
10 k-ohm +£10%
0.01 microfarad +20%
20 nicrofarad & 5%
0.01 microfarad +10%
1C0 nicromicrofarad
4107
0.01 microfarad +20%
100
+10%
0,01 microfarad $20%
0.01 microfarad +20%
100 micromicrofarad
+20%
from 0,01 microferad
100 nicromicrofarad
+10%

05 microfarad +£20%

n

0.
1 mhy
A

8-pin
20-contact

1

nicromicrofarad

N OHHENONREHREONHRENN R

I R R Y N W VI T Y S 1)

ChTU 01,220,52 .
ChIU 01,310,52 .
ChTU 01.,220,52 °
ChTU 01.310,52 *

to 6800
nicromicrofarad

to 4700

micromicrofarad -

to 4700
micromicrofarad

Dug. No.
0303-00
Dwg. Fo,
0304~00
VH-647-52
V-65869006

Latin letters, R, C, and L, were used in the original for resistor,
the other letters designating various parts have been

Supplement 1
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Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/01 : CIA-RDP81-01043R004200060001-4



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/01 : CIA-RDP81-01043R004200060001-4

Specifications of the Standard Unit ¥ (®)

Ry

on Dwg. Fig. ture of Materi-
48 Element - [al

Designations Nomencla~ _‘lMarl': or | Parameters

Tube 6Khés
n 61:9
1 6P3S
n 6P58
Resistor(s) | VS-0.25 8 .k-ohm $20%
u vs-2 8 k-ohm £10%
Vs-1 8 Xk-ohm %20%
5
2
0

ChTU 01.220,52 :*
ChTU 01.400,52 ™
ChTU. 01,110.52 ,
ChTU, 10.754.52

Vs-0.5 X-ohm +10%
Vs-0.5 k-ohm £10%
V5-0,5 k-ohm £10%
I'S0-5 .01 microfarad £20%
KTK-1 nicromicrofarad

$10%
KS0-5 0.01 microfarad 1203

HEHRPODHWHRP R HEE

SERE RN

Kso-2 680 micromicrofarad
. +10%

Pulse F(®)

transformer

Coil 1nmh & 5%

Tube 8-pin
panels
Plugs and 20-contact
sockets

NS RPN W,

V-65869006

Specifications of the Standard Unit V

Designations Tomencla=- Mark or | Parameters
on Dug, Fig. ture of Materi-
49 Element al

%

Ly, L, Tubes 6é2Zhs, - ChTU 01.401.52

Ry Resistor VS-0,5 |100  k-ohm & 5%

Ry, Ry n vs8-0,5 4.7 X-ohm & 5%

R4 " Vvs-0.5 (100 k~ohm & 5%

C1, Cpy C3 Capacitor |KSO-5 0.1 microfarad $20%

C, n KTR-1 180  micromicrofarad

: 210%

Cs, Cgs Coy Cg KSO-5 0.0l microfarad £20%

C . KTK-1 180 micromicrofarad
9 +10%

Cy0 KS0-5 0.01 microfarad +20%

Ty, T2 | Puilse v -—

trensformers

— Tube Ceramic |8-pin

panel

Plugs and , 20-contact
sockets

NONH MR HWHDHD

o

16
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Fig., 48, Cirouit of Standard Unit, F (S)
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Fig, 49. Circuit of the Standard Unit, V
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Specifications of the Standard Unit Zv (Ae)

Designations Nomenclature | Mark or| Parameters No. Notes
on Dug, Fig. of Element Materi- of
50 al Items
Ly, Ly Tube 6N8S —_ 1 ChTU 01.310,52
Ry Resistor Vs-1 3.3 k-ohm #10% 1 -
Ry " VS-0.5,| 100  k-ohm & 5% 1 | —
Ry u VS-0,5 15 k-ohm & 5% 1 .
Rz, " Vs-0.5 2.2 l-ohm $10% 1 —_
Rs " VS-0,5 | 470  k-ohm #10% 1 |-
C1, Cp Capacitor(s) | ESO-1 0.01 microfarad $108 2 —_
C3 " KTK=1 | 150 micromicrofarad] 1 -
#10%
Cys Csy Cg "o KSO-5 0.01 microfarad +20%| 3 —
1, T3 Pulse trans- | V o 2 Dwg. No. 0015
formers
L. 2, Delay line —_— 1 Dwg. No,
. 0300-00
_ Tube panel Ceramic| &pin 2 VN-647-52
—_ Plugs and — 20-contact 1 V-65869006
sockets . i
Specifications of the Stendard Unit Ia
Designations Homenclature | Mark or | Parameters Mo, Notes
on Dug. Fig, of Element Materi- of
51 al Items
Ll’ L Tubes 6P9 —_ 2 ChTU 01.400.52
Ry Resistor(s) Vs-1 20 k-~ohm +10% 1 —
Rz, By, R 4, n VS-2 15 k~-ohm $10% 4 —
. n VS-0,25}150 . k-ohm -.&28(}% 1 -_—
R'z, » Rgs B VS-2 15  k-ohm $10% L —
& Bg R’.'LO " Vs-1 20 k~ohm $10% 1 —
312 L VS-0.25 | 150  k~ohm 420% 1 —
R13, Ry Bps " VS-0.5 1.5 k-ohm % 5% 3
Ri6 " Vs-0.5 1.6 k-ohm + 5% 1 Specially
Rym " ¥s-0.5 | 1.8 k-ohm & 5% 1 | selected
Rig t V8-0,5 1.6 k-ohm % 5% 1
Rig " VS-0.5 |- 1.8 k-ohm 5% 1 Specially
B0, 321, Ry " Vs-0.5 1.5 k-ohm £ 5% 3 selected
C1, C Capacitor(s) | KSO-5 0.01 microfared £20%| 2 —
03, 04, Cs n ESO-5 0,01 microfarad £20%| 3 —_
Cgy C n KTE~1 51 micgomicrofarad 2 —_
- - -+ 5
08 " KSO-5 0.01 microfarad #20%| 1 —
Iy Inductance -— 1 ph +10% 1 Wound on
. - o resistors
L n -— 1 h 32 1
2 Tube pamel | Coremic |pin” 2 vﬁ.647_BE2
— Plugs and -_— 20-contact 1 V-65869006
sockets ’ coere T
19
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Fig. 50. Circuit of the Standard Unit Zv (Ae)
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Fig, 51, Circuit of the Standard Unit Ia
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Specifications of the Standard Unit Ka -
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Designations
on Dug, Fig.
52

Hark or
Materi-
al

Nomenclature
of Element

Parameters

Ly

Tubes
Resistor(s)
H

6P3s
Vs8-05
Vs-05
n VS-0.5
1" . | PE-11
" V8-05
" VS-05
1" 8—05
Capacitors Xso-5
" KTK~1

n ¥S0-5
Tube panel Ceranic
Plugs and —
sockets

Specifications of

k~ohm £20%
ohm +20%
_megohm +20%
k-ohm & 5%
megohm +20%
ohm +2C%
k-ohm +20%
0.01 microferad $20%
180 micromicrofarad
+20%
0.01 microfarsd +20%
8-pin
20-contact.

the Standard Unit Kb

pry 3
HON NWRRPHDHEHN g;,-‘;

EERENRNE

é’

(@]

E.—

(=2 I
vl v
D ;o

1

VN=-647-52
V-65869006

Designations
on Dwg. Fig,
53

Merk or
Materi-
al

Nomenclature
of Element

Parameters

Notes

L
2
Ry, Ry, R3
Ry,

c C c
1s Voo 3
Cys Cs5, CB
Iy, Iz, 13

Tubes €Ngs

1 £NES

Resistor(s) VS-2
1n

n VS-0.25

" VS8-05

n VsS-0,25

n Vs=0,5

n Vs-0.25
Capacitors KS0-5

n ES0-5
Coils Type 1
Tube panel Ceramic
Plugs and —
sockets

10 k-ohm +10%

10 k-ohm +20%
3.3 megohm $20%
10  k-ohm 20%
3.3 megohm $20%

10 k-ohm +$20%
0,01 microfarad +20%
0.01 microfared 205
L mhai 5%

&-pin

20-contact

RFOMWWHDONH SR

ChITU 01,310,52
ChIT 01,310,52

V-65869006
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Fig, 53, Circuit of the Stendard Unit, Kb (Cb)
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Specifications of the Standard Unit Da
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Designations °

on Dug, Fig.
54

Nomenclature
of Element

Mark or
Materi-
al

Parameters

HO =
B

Notes

Ly Ly
L3, L,
Ry

R

23

R

Tubes
t .
Resistor

Capacitors
Coils

Tube panel
Plugs and
sockets

6Kh6S
6KhéS
Vs8-0,25
VS-2
VS-0,25
VS-2
Vs-0,5
V5-0,25
vs-2
VS-0.25
vs-2:"
V8-0.5
KS0-5
Type 1

Ceramic'

Specifications of

k-ohn +20%
k-ohm $10%
k~ohm £20%
k-ohm +10%
k~ohm $20%
k-ohm 420%
k-ohm £10%
k-ohm $20%
k-ohm +10%
k~ohn £20%
0.0l microfarad +20%
4 mh ¥5%

&-pin

20-contact

the Standard Unit VZa

HN POHHBHEHRBEHERR R

ChIU 01,220,52
ChTU 01,220,52

Prreribrrtd

<2§ (=]
U 1]
gs B

Designations
on Dwg, Fig.
55

Homenclature
of Element

Mark or
Materi-
al

Parameters

H O
o
B

Tube

n
Resistor

n .
Pulse trans-

formers
Delay lines

Tube panel
Plugs and
sockets-

6Zh,
€Ngs
vs-2
vs-0.5

'V5-0.5

V5-0.5

' VS-0.5

K80-5
KTK-1

'KS0-5

KTK-1 .

KSO-5
KTK-1

KSO-5

8.2 k-ohn 2103
100 k-ohm + 5%
4e7 k-ohm & 5%
10 k~ohm +10%
2.2 k-ohn $10%
0,01 microfarad +20%
180 micromicrofarad
+10%
0.0l microfarad +20%
180 micromicrofarad
. 4107
0,01 microfarad 420%
100 micromicrofarad
B +10%
0,01 microfarad +20%

0.3 psec

. &pin
20~contact

125

HN H NDE HE R RPODHEREHERRR

ChIU 01.401.52
ChTU 01,310,52

Dug. No, 0015

Dwg. No..

- 0299~-00

-647-52
V-65869006
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Fig. 54. .Circult of the Standard Unit Da (Dp)
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Fig, 55. Circuit of the Stondard Units VZa (VAD) and VZb
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Specifications of the Stendard Unit-¥2b (DO)™ "< - & ~ '

Designations Nomencleture | Mark or Paran;eters
on Dwg. Fig. of Element Hateri-
551 al .

Tube 6Zhs, _— ’ . ChTU 01.401.52
u angs -— . ) - ChTU".0X.310.52
Resistor V8-2 8.2 k~ohm $10% L
u VS<0.,5 |100 ~Xk-ohm & 5%.°
" VS-0,5 4.7 X-ohm % 5%
n ’ vs-0,5 10 k-ohm $10%
n Vs-0.5 2.2 k-ohm $£10%
Capacitor(s) | KSO-5 0.0). microfared +£20%
n KTE-1 180 micromicrofarad
+£10%
n ¥S0-5 0,01 microfarsd 420%
n KTK-1 180 ricromicroferad
+10%
¥S50-5 0.01 microferad $20%
KTI-1 100 nicraomicrofarad
. $10%
KSC-5 0,01 microfarad $20%
Pulse trans- |V -
formers
Delay lines 1 0.3 usec

Dug. No. 0015

Dwg. No.
0299-00
VN-647-52
V-65869006

Tube penels 8-pin
Plugs end 20-contact
sockets

HD N DWW O HW HE RPODHHERHER

1In the circuit of VZb the delay line is designed for 0,8 usec
F-TS-9703/¥ . 128
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